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it. uu pig al. 
credit we pretend to from it; et there are 
ſome circumſtances, which, for ought we know, may entitle us to 
the whole. Ti no ſecret, that the learned author has abandon d 
this his lateſt offſpring : tho it was known he had gone with it : 
many years ; an ge were made for the delivery ; 
4 pet it at laſt came forth befare its time. The truth is, he could. ; 


not prevail on himſelf" iu tet it go: \his- exceſſive ſerupulouſneſs >». 
was not contented with a nonum prematut in annum ice o- 
der; and be had in all probabiliiy with;held it ball an age lon- 
ger, had it not arrived at ſtrengib and maturity enough to 
make its eſcape, it ſelf. It was no ſooner in the world, than, 
with all the diſadvantages ſo irregular a birth had occaſioned, 
it found its aqmirers : unlick'd, uncomposd, unſwaddled as it 
was, rudis indigeſtaque moles, yet there every where appear d - 
the ſenfible traces of an exquiſite form, which nothing could _. 
© overpower or eface. „„ 35 
" _ This mod us to take the unhappy fugitive under our care; 
and ſupply, in ſome meaſure, the wanted office of the natural 
parent. What we have done for it, let others ſay; the moſt 
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will eafily ſhew it. In ſhort, we adjuſted and compoſed its diſlo- 
cated parts ; pared off the redundant ones; dreſid jt a-new; 
nay, and adorii'd ang enrich'dit ; with a concern « 
rarely een to the produtitions of other people. 150 
any miſconſirue our intentions herein; and charge us with | 
a crime in attempting to reſcue a valuable work, juſt ready to be 
ſacrificed to the cruel delicacy of its aut bor; and making an of- 
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their cenſure. praiſe. 


ed of. its due; we have nothing to reply, but that we count 
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Dis does but put us on a footing 2 


Y b ſome of the greateſf and” 
_ moſt deſerving perſons of many ages, who are on record ſor the 
Vans crime: if their names were rehearſed, 
ſelf xpould bo foung of the number. 
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| THAT » we are e now carringupon, is 9 5 of Chemie 25 


and raisd with undeniable experiments: In the courſe 


mi will abundantly appear the vaſt extent and importance of 


the art; and the great ſhare it has, not only in medicine, but in all 
Wa a pt o of natural philoſophy, 5 the mechanic arts. To accom- 


pliſh this the more diſtinctiy, and fully, we divide. the whole into 
| Brgy 7% [i/torical,.: Theoretical, and Practical. 
At, 


18 of hiſtory, what the art originally was; in what country, 


at what time, and by what perſons invented, cultivated, and im- 


7 proved; how it degenerated and Was corrupted z; how, and by 

What hands it Was again purged, and reſtored ; 3 and how, thro' ya- 
' xious ages, nations, and authors, it is at length tranſmitted: to us. 
A hiftory of this kind, tho” not abſolutely neceſlary to the know- 
ledge of chemiſtry, would, yet, be wanting to the curioſity - of ſuch 
s apply emſelves thereto. ; as nothing uſes to be more. — 

to ah axtiſt, than to know the riſc and fate of his art. This dart we 
chuſe to call by the name Prolegomena. 


Secondly, We. ſhall lay down the 3 or aſſumprions « of che- 


miſtry; 2. e. all the general truths which the particular experiments 
of chemiſts have hitherto , demonſtrated, Theſe are what we af. 


ſume, or take for granted; and the whole body of ſuch univerſal 


truths, collected from all the e 0 N What we call 


the 7, 3 n ca 9 


deliver d in {clear terms; founded on ſure Principles; 


e ſhall ſhew, from the moſt antient, and — 


* 


- 
F r 


MA: 


the theory of chemiſtry. 
Now, ſuch doctrine or 
cCyety art; ; 164 fon "ol 


exerciſe [ego ee their ON he muſt lay them down the general truths or 


| 2 an univerfal truth, or axiom of che 
that: there in nb fluid Without fite'; or that all fluid bodies, as water, 
uy; hf there Wert no 


one rigid, conſiſtenr thats. | 
. rations are A by means of fire : which is another univerſal 


| it different places, it appears that there is not one grain of fix d 


chis general truth, or axiom, That all plants, expoſed to a gentle 


— : 5 Ws: 


ae cls rr 
or 'tyrrem,” vy cottenting and Liked nr fen unprt- 


meditated experiments, and obſerving the uniform tendency there- 
of. So far, then, as a number of experiments agree to eſtabliſi 
any undoubted truth ©: far jak ** een as e 


is ne 
Ran nt here 
allet o t 


5 pra bid 5 d by wery 
„ ee Scderly to the 4 


aartizan -: 


rules thereof. This may bear a little further illuſtration : All the 


experiments ever yet made, agree i in this, That no cher X 
tion is petfotmid without fluids; or that all chemical altera 


effected by nicans of ſome fluid: This, therefore, m K be 1a. 


Again, from infinite obfervations and experiments, it is found, | 


r. entireiy devoid: of fire, become ſolids confequetit- 
, Ml the bodies in nature would fix into 
| © ir eaſily follows, that all ope- 


* 


trurki. 39 7 8 | 2 
Again, from a thoalind er made by as many pern, WM 


falt in any Patt of an aciimal body : 80 that this, too, may be aſſumed 
as an axiom. 

From the inftances bert brought, it eaſily appears, that the truths 
of chemiſtry are none of em deduced à priori, from any abſtract 


- contemplations of the mind; but collected à poſteriors, from in- 


numerable experiments. And ſuch truths may be conſider d, either * © 


- as univerſal phænomena, or canons of chemiſtry, or as combinations 
dr ſyſtems of the particular truths collected, and digeſted therein. 


Now, it were impoſſible to teach the practice of chemiſtry, to 


the purpoſe, without ſome ſuch previous theory. To give a novice 


A parcel of worm wood, for inſtance, and bid him diſtil, and get 
the ſpirit from it, would be in vain, unleſs he knen . before-hand, 


heat, 


4 . 5 
. N 3 


. i Pref, 
their moſt ſubtile volatile part; 8 Shes 


, evaporate 
* and collected in a Aoſe veſſel, is the ſpirit required. We | 


. eſteem it, therefore, incumbent on us, before we proceed to the 
- ' praſtice, to give a candid and een axioms, 
or aſſumptions. © | card or 

Thirdly, We ſhall exhibir- a courſe of l operations, or 


the aQual changes producible in bodies, by attending to the laws, 


or axiems of the art. This part we have been converſant in dow: - 
up wards of twenty years; and from the firſt, have found it neceſ- 


ſary to go in a #ew'merbod," differing very widely from what has 


been obſerwd by the moſt celebrated chemiſts of Europe in their 


courſes, and lectures. All theſe authors we have been at the pains 
and 


of reading over; and have every where found em as abrupt, 
diſorderly, as they are ſcanty and defective: 4 tumultuary maſt of 
pharmaceutical proceſſes,” withont any certain deſign n ot coherence, 


— i an ey afford. The deſt of em is Monfeur Bewery; whoſe: 


3 has gone thro I don't know how many'editions, in va- 


—_  rious languages; and yet nothing eeuld be worſe contre for e 
as ſiudy the art: He begins with the very hardeſt part, metals; * 


great number of his proceſſes are merely calcul 

ring of remedies; and his view, | 
to furniſh the ſhops with medicines, than to infitu@ his teadets in 
the knowledge of chemiſtry. But how hard and unjuſt ig the on 


poor chemiſtry! To make an art a drudge to phyſic, which, in 
reality, is the principal part of all philoſophy !. 


for the 


The proceſſes of chemiſtry, tis true, are almoſt infinite 5 and it 
were impoſſible to exhibit all that the chemiſts have hitherto j invent- | 


7 ed, in the courſe of a mans life. 
The method we purſue, then, 8 all is Pers uſeful. and: 


. InſtruQive ones, to certain claſſes ; to begin with the moſt ſample, and 
eaſy of theſe; and lay them down in ſuch a manner, as to ſerve for 


a baſis to the next; and thoſe, in their turn, to otherz; till we 


arrive at the moſt difficult, and complicated proceſſes, by an caſy, 
and gradual aſcent: the ſecond operation being never required to 


the underſtanding of the firſt ; nor the third to the ſecond 3 but the 


firſt always ncceflary to the. ſecond, and that again to the chird-; ſo 


that there will be no occaſion for ever repeating the ſame opera- 
tion. Two hundred proceſſes, conducted after this manner, will 
fet all the fundamentals of the art to view; and a few canons, or 


: generab rules, ſubjoin'd.to. each proceſs, will open the way for all. 
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the other numberleſs proceſſes to be perform that at the 
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In cach proceſs our Method ſhall be, 19, To exhibit the object. 
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2%, To Fxplain the operation. 39, To ſhew the effects of the 
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on 


3 „* 8 og 
* 3 
PE r 


ſuarter; 


= is certain, medicine has ſuffer'd extremely from this 


anti-febrific virtue is aſſign d thereto; and they muſt be adminiſter d, 

in all fevers, indifferentiy: when, tis certain, that in inflammatory 

feversi they promote the diſeaſe, and haſten death. Indeed, the 

chemiſts ſhould always be ſuſpected, when they boaſt of general: „ 

i» virtues in their preparations : There is nothing ſo precarious, and; 
| 1 ill warranted as ſuch pretences; nor can a man ſoberly ſay there is 

any ſuch thing as one preparation always effectual in any diſeaſe;: 

no univer | febrifuge; for inſtance, againſt all fevers 3 nor general . 

N lithontriptic, in all caſes of the ſtone. rr TY TOY EROS: 1 941 
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(HE firſt thing char * er Anme is che word or g o to 
ohemiſtry, which in Greek ſhould be wrote wing and in Lans d. 


e | TS Domitian, Nerva, and Tajau. That philoſopher, * * 
in his treatiſe of and Oferss, rakes occaſion to obſerve, That Egy 5 


— 


164g wi Rack ke He wrote . t 1 Kill extant in manuſcripe- in cha 


MISTRY.. 


Hf of cd 


was firft peopled after the deluge, and from whom: in . 


| e b. yle, it is call d the land of Cham, or Chem. Now, that Chaman, 


_ mentioning an anrjenit” author, nam 


or Haman, NT ooarly ſignifies. ſecret, a » ape pears ae 4 _—_ Te 
Meiethes Sibonitd, Who ti aſſerte 


thar 
tarch takes this occaſion to obſerve, that in the Egyptian language, an 
thing ſecret or occult, was call'd by the ſame name-«uyor, Hammon. Ade 


that Hecataus Abd Te Eoin notes Aron to have beey a common term of i invo- 
n 


cation, whereby | call'd one | anger when out of the way, 
or not to be fou 5 that it Arpad no peculiar relation to their 
reat god, which was the as, otherwiſe than as he was ſecret, and invi- 
the learned Bochaxt 


| keeping to the ſame ſenſe of che word, chuſes to derive i it from the Arabic, . 


Chema, or Kema, to hide; 1. 8 chat There 3 is an Arabic Book of ſecrets, | 


by ths ſa me game Kiwi. ; 
WL ve gather from the whole, Ys Sus are; chertiſtry, 1 


. appear to have been originally thus denominated, comin not fit to be di- 


vulged tothe populace, but trepſuxed-up as religious / ecret. 
peck much for the origin, x74, ne ule 1 the name: As to its tech⸗ 


nical uſe, we have ny 15 ies of E. much antiquity. The firſt time 


alte occurs, 98 e of, is in 4 Greek Manu 
cript of PIT the Price Feſary 

This author, whom 75 Ale e to diſtinguiſn him _ the 
hiſtorian of his name, ſeems to have lived under the younger Theodeftus, 


about 400 years after Chriſt, or at leaſt near the beginning of the fifth 


1 anat. eV . The. a= 

HE. LA 2 tr are 7 e of — hgh part 4 n. b 
Aud a qu Learning, foth ohen confirms the account. 

fine 8 N relme, is, that be 4 hgh en 3 with the defire of © 


bug e e * a 752 9 3 —— = fol- 


women, inſtruſted em in all the wake aud e en nature : Fur which i- 


diſeretion the 2 2 luded heaven, as having. taught. wen things unf, for em 


woke in, was call's by the Jame name; ee, the an fail was "Es 


uu, Chemia.. 


The paſſage here refer'd to in the ſacred writings, ſeems to be th 
932 where Maſes calls the deſcendants of Cain, 7 
of. god... And the ſame prophet adds, that the ſons of God, ſaw. 
N daughters o of men, went in unte them, and that giants thence aroſe. 
Which: chimes in to a titile with what is quoted by Zzimus. , 
This paſſage deſerves to ba well noted; as we ſhall hereafter have oe 


caſion to ſhew, thas the poſterity. of Cain were skilfyl in chemiſtry, * 


b Doh. NET 
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in the king's library at Paris. 


of nen; andt * 


N 


to knotu. e ſame; ſcriptures add, that from hence aroſe the giants, Now ur 
firſt moſt autient tradition, call d x is on theſe very, arts c The book they were 


7 ; 
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Ee Hhſory n dnn condi... |. 


| who this Ener was, the hiſtorian alludes to, is hard to aur for dhe ay Ky 
of his writings” have- ſurvived co our aßen that lately e 
undder the name of Hermes Triſmeziſtus, being a manifeſt ye i 
It may be oolorved by he way that the doQrine-of — enaneDur of de | 
tion d by Zei, 3 ed by Democrirus, Plato, Philo . 


and other biloſophers; who. aerger chem aw endow] with fe. 
netrating 5 — and boundleſs kn e e - not confined to our ways of 
conceiving things relativel to perceive them as they are in 


themſelves; not -incumbr 3 „ ke us; but a pene- 
trable*one; like air! Zumo, who adopts t e dectrine Wich a 
fondneſs, (obſerves further, chat, beſide the intuitive of the 
8 ons, there was, even in che antediluvian world, & Kind of haman ſcietiees | 
| 2 only by reaſon and experiments; adding, that they in whom 
that latter 2 alone found, were denominated the hu of wen; a 
and the former, the ſons of God, i | 
| . The ſame notion of dæmons ils among many to this very day; un⸗ 
. 0 der the name of ſpeckres, or ſpifits,, who roam abour with” their penetra⸗ 
. ble matter, capable of diſcovering themſelves to the human mind, and eve! 
gf p roeling the fas after the: manner as the ſoul does the body. | 
inſtances of the fame belief might be given from the antienr Tews, 'ahd _ | 
the eatlieft Chriftians.” Our Saviour himſelf was twice taken for * 
or ſpirit, when he walk d on' the ſea, and after his deli to lay | ig 


bo, Sooke of the ROPE opinzon of ris / neta 1 Kalt, and other Hater e 
"Theſe 2 — of che arjenrs, oro ſuppoſe de ect ec ritual 

paſſions) ; they ſuu che og of men, and ey oved them, and court ate A : 

them in marriage; an quivalent £ for their - virginity, offer d them 


a book, — the wat y of their ſcience. The dowry was ac- 
ceptec and call a nen bear, divine tradition; and this myſle ylerions 
_ ___ knowledye, xu Chema ſometimes emrg Aron, 1 . Ra ga by Zozimils, 

wm legs mix, FR. ficted art... Philo Judats is $ Tull of of theſe reveries,; ty 125 

2 8 we, in all ikelil ; borrow'd half the incidents 


be hems, or Chang, Serie will have the ſame with the atitionc cab 
Bala of the Jeu; which periſh! d, with all their antiquities, in the deſtrue- 


tion of Je , excepting ſome fragments retrieved frum the common ruin, 
1 publiſhed-in the Thalmud, © Thoſe fragments are but few; and beſi des, 
F =  intermix'd with a world of trumpery. But Zozimus' reſiding i in the em- 


Peror? s court, had an of peruſing many of the antient monu- 
ments then extant in tho 4 — * Sbich ke have e been den ente by . 
_the Suracens; ſo that his account carries vvith it the greater authority: | 
From the: whole, it may be pretty ſafely argued, that whereas Zer imur Fa . 
© deduceF"the filinie, and cle art. yajuws from the angels, and ſüppoſes em 
* See their miſtre es ; they . mult. both be earlier —— 
the e on me e to 
ons CO OR” e by y 


1 yons ſecret; and hence, ſays he, all our knowledge of fu - 


ES 


5 
„The 


5 . : & 1 $5; > * 
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5, and fabulous writers, give us a ſomewhat d 


. 
* 
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r of the antient Chemia : \Phatbus, who is the ſun of the Phenicians, the E, 


or Aaſch, or Mitra of the Perfians, the or ee of the Greeks, Nai, and 
Jieus; the Horus, or Deus gentium of the Latins; and the God of light and 


Phyſic among most of them is ſaid to have fallen paſſionately in love with 
a beautiful nymph, named Silla. His divinity, we are told, at firſt met 


with ſome repulſe, till upon offering to comply with w 


ver terms ſne 


could propoſe, ſne conſented; and demanded, as the price öf her favour, 
as many years as ſhe could hold grains of ſand in one hand, together with 


the Hes gun the heavenly wiſdom, or divine arcanum; from wil 5 
nomination Sa was derived. Which account, in the main, tallies vel! 


whence the de- 


a maid, and reveals his father's ſecrets. And both relations may receive. , 
ſome light from the fable of Promethens's ſtealing the heavenly fire; which 


ſeems to refer to the ſame event. 


After Zozimus,' Chemla became a com 


% 


mon term among the Greek 


Writers, in the ſenſe tis now uſed. And if we hear nothing of it among 
the Romans, tis becauſe, after the tranſlation of the ſeat of empire to Con- 
ſtantinople, Greek becoming the court- language, ſcarce any thing was wrote 


The account given by Zozimms, is 
ſupported by the teſtimony of an author 

of more antiquity, Clemens. Alexandrinus ; 
who, in his Stromats, relates that the an- 
gels, ibo choſe to inbabit-beaven, devoting them- 
+ ſelves to the pleaſures of love, made a diſcovery to 
the chomen of ſuch things as they ſuuld have kept 


| 
| 


ther, 


turity, and of the ſublimeſt parts of ſcience. This 
teſtimony, according to Borriebiut, wants 
8 but the name of chemiſtry; for 
as to the thing, it is plainly implied in the 
| ſublimeſt parts of ſcience... But What gravels 


Borrichius, is the ſource from whence Cle- 


mens and Zozimus ſhould derive theſe facts; 
he concludes, however, that they had read 
them in the fragments of the wri 
Enoch. Sincellus has:preſerv'd us a 
in thoſe writings, which makes the matter 
clearly out : angels, ſays Enoch, taught 
women and men the uſe of charms, and reme- 
dies for diſeaſes. Exel, the tenth in or- 
der of the firſt | angels, inſtrufted them to 
make ſevords and bucklers, in nts of 
war,. and eorks of gold and ſilver, paints, 
and nes for the women. Now, 
Sincellus, according to Borrichbins, is an 
author of credit ; ſeyeral hiftorical fads 
were handed to him from AManetho, and 

Fulins Africanus, which have ſince pe- 

_riſh'd ; beſides that the paſſage now quo- 
ted, is confirm'd by a .one in 


$42. 
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Tertullian : The fallen angels, ſays that fa-\ 


diſcavered to us the uſe of gold. 
and y, the art of dying, of painting the 
ye-brows, » "And it was for this, that 
God firſt expell'd them heaven, as Enge | 
I JW 743 k XS 3 ; 


Borricbius looks on theſe paſſages as ſo 
many authentic teſtimonies; but adds, 
That Enoch was miſtaken : The angelt here 
ſpoke of, were not real angels; the 
only the deſcendants of Seth and Tubal-cain, 
whodegenerating from their anceftors;gave 
themſelves up to: unchaſte pleaſures with 
women. deſcended from Cain; and among 
'the tranſports thereof, di | 
ſecrets God had truſted them withal. 
A bly to this origin of chemiſtry, 
we find a view kept to love in the pro- 
ſs thereof. Hence, thoſe perpetual al- 
uſions; the king's nuptial-bed, Vulcan's 
net, the mixture of ſeeds, the flowing of 
the menſes; in a word, nothing. in the 
affair of generation, but has its ſymbol in 
iir a on i grit; 
One would ſuſpe& that the hiſtory of 
this art were partly borrow'd from the 
Fecviſb idolatry ; their writings are full of 
the commerce between angels and wo- 
men: but the effects thereof are repre- 
ſented as v fatal on both ſides. The 
unbappy paſſion occaſion'& angels. to: be 
expeP'd from heaven; And the ſame, ac- 
cording to theſe Writers, was the cauſe 


why Man was expel'd paradiſe, 


& i 


were - 


ed all the - © 
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in Latin They were moſt of them divines who treated of this art, which 
Was conceiv'd to have a more immediate relation to religion. And hence 
it is ſcarce ever mentioned, but in terms that imply ſuch relation: Of 
the ſacred art: Of the Egyptian Art, 1e liga Twxme, GC. f 
But in the ſeventh century, when Europe was over- run with the Bar- 
barians from the north, Latin and Greek ſhared the common fate of learn- 
ing and arts; and not only the art, but the very name of Chemia was to- 
rally loſt and forgotten. Thus they remain d till the thirteenth century; | 
when Bacon and Ripley retrieved, and brought them both on the Kage again a 
not as old things, but taking them for a new doctrine and a new name. 
ee ee, A eee . „ 
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1 E we proceed to enquire into the antiquity and original of the 
| practice of chemiſtry,” it may be proper, by the way, to note, in 
What view we take the art; inaſmuch as the different relations, or branches 
thereof, will furniſh different æra's. 7 505 Hg] 


2 


Chemiſtry, as now conceiv'd, is a ſyſtem or aſſemblage of very different 
parts, which antiently ſubſiſted ſeparate, or at leaſt had a ſubſiſtence 
prior to each other; as the preparing of metals for human uſes; the 
tranſmutation of baſer metals into gold; the procuring of medicines, &c. .- 
If, now, we go to trace the antiquity of chemiſtry, 3 as it converts 
othez metals into gold; or, as it prepares an univerſal remedy for all diſ- 4 , u 
eaſes; the reſearch will not carry us far back: but as it relates to the diſ- i dig. 
covery of metals in the mine, and the digging, ſeparating, and purifying | 
of the ſame, it challenges the higheſt antiquity. „ „ 
In this laſt ſenſe, therefore, it is that we purpoſe to ſearch into the 
onga and antiquity of chemiftry. _ na as | „ 
The art of metals is, no doubt, of a very early ſtanding. To find, Antiquity of the- 
procure; fuſe, refine, render malleable, and apply metals to uſe, is all of. =#al.  - 
Amediluuian invention; and was attributed by the antients to their Gods. | 
 Meſes the oldeſt author now extant, in his genealogy of the Patriarchs, Gen 4. 15 
relates that Tubal-cain the eighth from > 16 was the inſtruttor of every ar- Firſt proffiſed: = 
_ tificer in braſs and iron, to prepare the inſtruments and ucenfils of life. Tl, 
Now tis apparent nothing of this could be effected without a thorough, 
acquaintance with the metallurgic art. 8 | 7 


or there is no metal requires. greater art or induſtry, for inſtance, than 
4 - copper, of which braſs is made; its ore or glebe will ſuſtain the utmoſt efforts 
of the fire, and the hammer, without yielding. According to the obſervations: 
of Lax. Ercherss, Agricola, and Helmont, it mutt be put ſeven times ſucceſſively. 
in fuſion, and each time. well purged of its ſcoria, e er it becomes ductile, ans 
fit for uſe. All which requires no common ſtock of skill, as well as patience.. 
. Tubal-cain, therefore, being a maſter of the management of copper; have was 
nothing deep or difficult in all the metallurgia, but he muſt have underſtood. 
Again, after copper, the moſt untractable of all metals, is iron. Its ore 
is a friable matter, pretty eaſily erumbled into powder; but tis with great 


. 5 * 


Him f CREMA. ; 
render d malleable : yet this was practis d long before the deluſe. 
This account of Moſes, is ſurprizingly ſeconded, and contirm'd by ne 

hiſtory and fables: Diodorus Siculus, who lived in the time of Caſar, when 
Egyi was become a Roman province, had a flir unity of ſearching 
into the antiquities of the Egyprians That author relates, as the reſult of 
his enquiry, a very antient tradition of one *Hearr&, whom that people 
Hold the firſt inventor of all the arts and operations about metals, and 
„ every thing elſe that under the fire z together with their uſes ; which 
I art he deliver d down to rity, ſo far as it might be of ſervice to man- 
e kind. This Hea& of the Egyptians and Greeks is the ſame with the Mulciber 
o/ by Vulean. or Vulcan of the Romans, to whom the ſame art and invention is 3 '# 
and the Vulcan of the Latins, we ſhall make appear was the Tubal- cain d 
Several of the Roman antiquaries have labour d to find the original of the 
very antient Name, Vulcan; but without Succeſs; there being nothing in 
their Language that could lead to it. But Vfus, Jo. Scaliger, and Bochart 
hae determined the point; and Vulcan, by the unanimous conſent of the 
Tubalcain and learned, is now acknowledged DD Taltain or Tubalcain, The relation! 
eg between the words is pretty obvious at firſt ſight; but a little grammatical in- 
gquiry makes it much more ſo: The learned in that language know very well 
that the firſt letter of the word, viz. f is ſervile, and does not belong to 
the root; this, therefore being ſer aſide, the word ſtands Vualcuin, ont of 
Which Vulcan is eaſily form d: But this being a point of ſome conſequence, 
as well as curioſity, it may deferve to be more particularly inſiſted on. 
The Afiatic nations then, we obſerve, divide their letters into vadical- 
and ſervile. The firſt are ſuch as conſtitute a ſimple primitive word, or 
9 5 root, whereof others are form d; as in the Latin, Calur is a root, whence, 
dy addition of the ſervile Letters o and 5 is form'd Calaſas; and in the Greek 
and Latin the Terminations «« & and vi; are frequently added as ſerviles. 
Now, among the Afaticks, the letters , are of the ſpecies of ſervile; 
which therefore being diſcarded, together with the points or vowels, 
Which are merely arbitrary; we ſhall have [P92 which, by changing B in- 
+ | to V, as is common, will be Vulcan, and adding the Latin termination us, 
1 / (( ͤĩ ĩͤ v I ng 
5 Now it appears from Homer, Hefiod, Orpheus, and all the moſt antient 
Wiiters, that Vulkan had the art of working braſs and iron; and that li- 
ving under mount Ama, he was employ'd in forging arms for the Gods 
and Heroes, As Diodorus Siculus relates the ſtory, he was ſon of Jupiter 
ention of and Juno, and the firſt king of Egypt; and that he was afterwards pre- 
ferred to be a God; for having invented fire, and taught men the uſe of 
je. The diſcovery was occaſion'd thus, happening to ſee a tree on fire, | 


he uſüal tradition is, that a 580 might have the Ie, by throwing es 


* 
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* 
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pher meeting with ſome fire in a grove, Branches of Trees, & which gave lim. 
_ preſervedithere by the Gods; and feeling | the firſt hint of a combuſtible matter.. 
it comfortable againſt the cold, ſought how e 2 £4 | | 
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ie F CnEu Is Tar. 1 
df heat, 4# withal, that the tree was ſenſibly conſumed, he — other 5 
Wood on the blaze, and thus learnt that wood would maintain fire. 55 
It muſt de added, that the Fygypriaxs, as the ſame Diodorus obſerves, . 
adored their God Vulcan, as the inventor of the whole art and application = 
of metals; ſo thar the accounts of Moſes, and Diodorus perfectly coincide, 
and plainiy prove the Chemiſtry of metals almoſt coeval with mankind. 


3 
Mbere Chemiſtry was firſt invented.  _ 
VVV ö 2 | : 


NI E proceed in our enquiry to the place where chemiſtry had its birth 
a tubjeQ famed for amighty controverſy between the learned Daus, Ol. 
Borricbius, aud that monſter of erudition Her. Cunringiut, which divided the 
; 1 miſts of Europe into two factions. Borrichius ſtrenuouſly attack d the an- = : 
at EXC of the art, Which Conringivs as learnedly defended ; between the two, — 
| © however, abundance of points were admirably diſcuſs'd, which had other- - | 
wiſe never been regarded; ſo that the public was a gainer by the quarrel. 
| Nor muſt tus and Bochart be forgotten, from whom we have received 
. divers curious things on the ſubject, which ſhew a wonderful harmony be- 
tween the Moſaic and Egyptian Annals. x eee 


* 


S 


Tze Babylmians and Egyptians were in diſpute, for many ages, about the 
|  erigin of the two nations; each advancing many weighty arguments, in 
: „ proof of their own ſuperior antiquity. "Tis hard to determine any. thing 
| ſ upon the matter, eſpecially at this diſtance; but thus much muſt be ab 
bed, that the God of the Babylonians was Horus, firſt king of AHria, and g 
| inventox of the art of medicine N 
Now Horus ſignifies fire, and the ſan; under the firſt of which denomi- 
nations the ſame deity was worſhip'd by the Babyloni ans, and under the 
ſecond by the Perfians, Whence we have a ſtrong preſumption, that this Horus 
. was the fame with Vulcan, or Tubal-cain ; in regard each is held the inventor 
ot fixe: Beſide that Tubakcain lived in Meſopotamia. But this we. only advance 
by way of conjecture? indeed, ſince that noble treaſury of books, and | 
: manuferipts, founded by Calliſthenes in Babylonia, in the time of Alexauder te 
Great, were all MEAD deſtroy'd ; we may deſpair of ever having any. „„ 
Tyres light. into the Babylouiſo affairs, from any authentic monuments of, 
| o „„ 5 „ 
N By what can be gather'd from hiſtory, it appears pretty clearly that 3 
1 thi ar of chemiſtry was fel e age, In Rete 2. 
5 # cap. XXX1L.. we read that Moſes, upon his coming down from mount Sn, © 
found a golden calf, which the Hebrews had been worſhipping 5 and that he 
reduced it into a powder, mix d it with water, and gave it the people to 
drink. 8 then muſt have been underſtood by Moſes, and in per- 
fection toe; for tis certain, there are but very few among the chy miſts at. e 
- this day, deep enough in the Merallurgia to do the like. -- OT: g 
Now Moſes, we are told, AA, 7. was educated in all the learning eee, © 


Now 
— Egyptians 3 which, if it be no direct and formal proof of chemiſtry's being: 
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practiſed at that time in Zgyps ; yet, 


ſpeak of Heastios in the ſame quality; a 
derived emo m_Hozisw I bum; which agrees with what has been a- 
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is it of more weight, and concludes 
more than any other conſideration all hiſtory aſſordss. 

Diodorus Siculus, we have already obſervd, repreſents the Egyptians _ 
Lib. L. c. 2. as adoring 7a in quality of inventor of fire, and the art of 


eeks, who knew nothing of the name Vulcan, 
— call Egypt itſelf 99 npamwne 


3 


yet 


fore ſaid. Again Plutarch de Aid. & Ofir, Edit. Par. Hlaudri, relates, that 
Eypt was call d chemia, a!vany, yay ka,, But Egypt was alſo call d 


the black country, the hidden country, Oc. and the word chemiſtry i 
bas been ſhewn to have the ſame. ſignification ; ſo that every thing, 0¹ 


* 


to one's wiſh, 


having been there firſt practiſed. 


. 


F 


Stephan. Byxantin. relates that the 
chemia ; but we have already hinted 
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And with fo much zeal and religion 
 Chemia.; that Herodotus aſſures us, the 


conſecrated to Vulcan, the inventor of 


Laſtly, Diogen. Laert. de Vitis Philoſoph. Lib. 7 
explication.of the word Vulcan, it ſignified artificial fire. Now ſumming. up 
the whole, Egypt, land of Cham or Chemi, Hyunxrwe, and vn u, 4 
referring all to Tubal-cain, ſon of Cham; it wi 


* 
1 
7 


Chemiſtry, therefore, is.yer properly denominated the. Egyptian Art, 
lence Bochart notes, that Egypt is to thi 
day call d by divers of the moſt antient Aftatic Nations, Ghems, or Chama 


in the pſalms it is more than once call'd the land of Ham. 


A 
83 * 


— 


* 


* 
Þr , 


* | 
as 


Greeks call d Egypt ifub xn, Herme- 
that they held Hermes the inventor, of 


chemiſtry: which is a new confirmation. ee ee 
did the Egyptians cultivate their 
y had a temple in the city Memphis 


informs us, that in Zeno's | 


re. 


an 


11 appear inconteſtable, that 


Egypt was the country where chemiſtry was firſt practiſed, and Tibal-cain, 


or Fulcan the inventor ®. _ 


«2 # 


* The country thus ſet tled, the chemiſts | 


go higher, to fix the preciſe place thereof 
where their art was firſt e The 
generality put Thebes, call'd in the Egyp- 
tian ſtyle No-.4mimon, where e Was 
firſt cultivared, in poſſeſſion of the firſt ehe- 
miſts: But Bornchius rather chuſes Memphis 
for the firſt theatre of the art; his chief rea- 
ſon is, that here was a temple erected to 


Vulcan, as the inventor of the art of work- 


ing iron. a | 
N reader that can take delight in an- 


* 


tient, obſcure fables, and modern, learned 


res thereon, may here have his ſwing; 
the ſtories of Hermes and Mercury will ſer 


_ him at once; the one king of Egypt, 


the other of It, bur both the inventors 
of all arts, and chemiftry in particular. 
For Hermes, as he was an Ae, and his 
Kory ſo obſcure; there is no harm in ad- 


- f 


we know, under another Denomination, - 
But that ſame Mercury, who was alſo call'd 


Faunus, and is only ſaid to have carried 
his invention from [taly to Egypt, is in ſome 
meaſure excluded, by whar has been ſhewn 


] 


of the art's being of Evyptian original. 
Homer indeed repreſents Mercury as 


firſt, who found the art of managing-fi 


the 
re, 


he alſo mentions ApoZo's opening Hermes's | 
cave, Which was .cover'd up with gold; 
Lene infidelity to her husband Valcan, 


chemiſts plainly find the amalgama of. 


and her intrigue with in which the 


iron 


and copper, or a perfed image of the 
grand operation. Bur inſtead of troubling 
the reader with any thing more in this 
kind, we refer him to Berrichius de Ortu & 


Propreſſu Chemie. Conringius de Hermetica 


Me- 


dieina. Tollins de vitulo Aired: Horn ute 


mitiing him: He might be Valcan, for what 


1 


Arca Ne. Kircher's © Oedipus ZEgydtiacus. 
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| to che, pores chat the artiſts themſelues were call d #omne,, poets, + 4. may 


os 


- moſt eminent, an 
of ker me⸗ 


Another ve N antient „ is p0ietice, νννν, i. 6 ee — 


erg. —— 
4 4. gold-makers, See Rainerius on this head, Lil. 3. c. . * Chryſopoleſia, | 


T FA VING Neve mer antiquiry, e con or 4 with 1 


=, Hier of ts ** 

eee it may be 
which different. nations and 

we ar, as they gre. uh founded on ſome, = 


«277 Eoin then, we. have bo 
ſe Tyree pod ton 


poetry 3 Which, we learn from Zozmms, who adds — affrape. vhs, 


v was alſo call d Chryſopoiefts, D and the artiſts, xqvay 


'Th e Arabs g the n ya or e by prefizing, after. the Alvewy. 
manner of hell = be prefizing, | 
ighten. the credit of the — The ærg * er. term is fix d at about 
ur hundred years after Chrift : The firit author, who. mentions it, is . 
Julius Firmicus e who. > lived: under os N and w 5 
* - 


2 Fa, 4 
ri 5 an antient Ling. = "Za, 4 thouſna — 


' to the art of metals; it remains to, conſider the 

e making of gold, aud. finding the her 's ſtone- | 

"Now, chemiſtry taken in this'l 9 u 2 ani A- 

word form d by Fee, the entative particle al, to denote it the 
ſublime part of the art: As, of gebra | is form'd akgebra, 

SR, Ce. But it 9 be remembred that the word 


EE» 


| lame. Wikhcragandte- | 
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na alchemy has a two-fold acceptation, reſpecting the two different things which 
. it purſues : viz. 1. The ſecret e d from any other metal. 2. An 


univerſal medicine for the cure of all diſeaſes ; which is a diſtinction of the 
utmoſt moment, in an inquiry into the origin of alchemy. 
— Our firſt buſineſs then ſhall be to ſettle the æra of alchemy, as it propo- 


iquity of the ſes the making of gold. This, we venture to ſay, is not near ſo antient as 


d the art of metals; nor do we find any trace there 


„ 
s. 


. 


| | before the third century. 
The chemiſts indeed go higher, and will abate nothing of the age of Adam: 
That patriarch, they ſay, was no ſtranger to the art of making gold; 
_ which he taught his deſcendants : tho” it had the fortune to be loſt at the 
flood; and was only reſtored by Moſes, and his ſiſter, by whom it has been 
handed down without interruption thro the ſucceeding age But a mat- 
ter of hiſtory is only to be demonſtrated from monuments of, hiſtory ; and 
the antient hiſtorians, poets, Oc. are all 8 ſilent, as to any ſuch 
thing. Neither Orpheus, Homer, nor /Hefiod, nor any of the Latin ſcholiaſts 
or antiquaries, or any of their commentators, mention any thing of the 
matter. And what would not the poets have given for ſuch a boundleſs 


1nd phileſethers, field of fiction and fancy? Ariſtotle, aſſiſted by Alexander the Great, 


maſter of all the antiquities of the Perſiaus, Chaldeans, Babylonians, Egyp- 
tian, Hebrews, and Greeks; this Ariſtotle : who deſcribed the properties 
of bodies, and all their phyſical mutations, has not one word of the philo- 
ſopher's-ſtone: And can it then be thought poſſible, the Egyptians, the 
people of A and India, ſhou'd have had any ſuch ſecret > Theophraſtus . 
was Ariſtotle's diſciple ; he writ of vegetables, ſtones, metals, and foſſils, 
of gold, ſilver, mercury, and all the minerals; and befide his own ſtock 
of knowledge, was maſter of all the works of Ariſtotle: yet he takes no no- 
tice of the tranſmutation. Pliny, that indefatigable naturaliſt, who compi- 
led his work from ſo many thouſand volumes; who ſearch'd with unwea- 
ried pains into every thing ſtrange, and out of the way; and who has 
comprehended almoſt all the monuments of art and nature within his pan- 
des, never mentions any thing like a philoſopher's-ſtone, which ſhould 
tranſmute metals, in all their ſubſtance, into gold. In all the hiſtorians we 
find nothing to countenance this imaginary gp ee nothing that ſhews it 
to have been talk'd of even in Galen s time“ For we bar the conjectures 
which the chemiſts uſe to advance on this occaſion ; as in truth they are no 
better than chimeras : What, for inſtance, can be more ſo than to find the 


* Suidas endeavours to ward off this, queſtion, and asks how Suidas, who lived 
| 2 Diocletian, he obſerves, procured | but 300 years. before us, ſhould know 
all the books of the antient Egyptian, to be | what happen'd 800 years before him ? To 
burned; and it was in theſe books the {which Borrichivs anſwers, that he had 
great myſteries of chemiſtry were con- learnt it of Eudemus, Helladius, Zotimus, 
tain d. Copringius calls this. hiſtory in Panpbilus, Oc. as Suidas himſelt relates. 
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Fi of Curmaerny 
of maki d couch d in the tory of the Argonauts , the books of 
Moſes, and the pou ns The ſame ſpirit might find the longitude, 
r „%% og Ins | 

The firſt author who has a tittle of the matter, is Exeat Garaut, a The Soft anther 
Bree, who lived towards the cloſe of the fifth century, and wrote a com- * te it, 
maent on Theophraſtus, In the latter part of the work, he has a paſlage to 
- the following eſſect : Such as are skilfd in the ways of nature, can take 1 
and tin; and, changing their former nature, make them inte gold. This ſeems 
to imply as if ſome ſuch art were then in being; but as he relates nothing 
E — how long it had been known, his teſtimony will not carry us 
back beyond his own time: for we ſhould aſſert no further than we find. 
| The ſame author tells us he was wont to ſtyle himſelf xevorxoc;, gold-finder, 
or uns, chemiſt ; and is the firſt who uſes the word yovnanuna;, as. ap- 
plied to this art. . l ot RE: 1. 
Ihe next is Anaſtaſius the Sinaite, who is about fifty years poſterior to : 
 Gareus. From a pallage in this author we learn, that there were alche- 1 
miſts in his time. In a defence of himſelf againſt fome ee of 1 
his adverſaries, he has theſe words; Tow 0 not to call. us althemiſts*:- 5 
which is an argument there were people at that time who proſtſsd th 


2-4 | . NN he, LE 6 SR, 2 „ 2 « 
After theſe two authors, follow a croud of no leſs than fifty more, alk 
on the ſubje& of alchemy, all Greeks, and moft, or all of them, monks; 
their names need not be rehears d: the principal of em are Sucellus, Ri 
neſius, Stephanus, Olimpiodorus, Dioſcurus, Oftanes, & © 
The art ſeem d now confined to the Greeks, and among them few wrote 4wng whe 
but the religious; who, from their great lazineſs, and ſolitary way of n . 
life, were led into vain enthuſiaſtical fpeculations, to the great diflervice, | 
and adulteration of the art. The 33 part of them are yet in manu- 
ſcript, and like to continue ſo, till chemiſtry is more ſtudied, or the che- 
miſts know more Greek. They are all wrote in the natural ſtyle of the 
ſchool-men, full of jargon, grimace, and. obſcurity. © * 
_ _ Againſt what we have alledged concerning the novelty of alchemy, Bor- Giligala'; at- 
* mnichins quotes a paſſage from Pliny, lib. 33. c. 4- on which he lays a deal of 
ſtreſs and confidence. That naturaliſt obſerves, There is one-way of making 
gold, from orpiment——Caius Caligula was tempted by hiv avarice to mate 
4 the experiment. Accordingly, he caus'd a confiderablt quantity of the mineral to 
be diſtil d. The: reſult was, that he did indeed eluain gold, and of the fineſt 


kind; but in ſo ſmall ity, aud with ſo much labour and apparatus, that . 

the profit nos 3 ing the expence, he defſted. His ill Boy has deter d 
am boch from ever making the like experiment fo = = 
Seide, will have the fecret of the | he could bring better vouchers for his opi-- - | - 
philoſopher's-ftone contained in the fable | nion, it will paſs for no better than a | | | 
_ of the golden fleece; which, ing to } fiction itſelf,” „ 

him, is a mere poetical fiction, deſeri ng 4 Borrichias ines, that what put Ca- 


among the an- 


Fig of "Enincrs 


Bur this account makes very little for che pretenſions & Borrichius, Hers 
Was no tranſmutation of lead, or tin, into gold: nd hint of any phiilofs 
zpher's-ſtone ; only, a ſmall quantity of gold was extracted. And no won 
Ader; when we Know that gold, more or leſs, is procurable, by ſeparation, 
from J e cho it commonly proves Cal g1la's caſe ; the gold this 
gain d not ing worth the fire. 9 Ma 34. 37S K SID 1-14) 377 ry 


Another pallage which the chemiſts produce from the ſame author, 
makes {till leſs for their purpoſe. ' In the veizn-of Tiberius, i yeported,” ah 
.artiſt had found the ſecret of tempering glaſs, fo' as to render it malleable ; but the 
inventor was made away withal, and his work-houſe put diwn, for fear this 
neu manufacture ſhould lower the value f gold, filver, and other metals, But 
this report was. more current than certain. Allowing the fact for true, we 
don't ſee hat ſtead it will ſtand them in. 
be Let us now ſee what pretenſions alchemy has to antiquity, conſider'd as 
*" it aims at an univerſal remedy, effectual in all diſeaſes ; or even at any 
Temedy at all. This appears, of all others, the lateſt branch of the arc. 
Many are of opinion, that all preparation of metals, and other matters for 
medicinal uſes, was utterly unknown to the antients; and firft introduced 
by Paracelſus. 5) FF. 555 
Borrichius, however, pleads ſtrenuouſly for the antiquity of this branch; 
and employs a deal of learning and ſabtilry to prove it ante-diluvian, 
and Hermes Triſmegiſtus the author. Now, the fate of every art is only to 
be exhibited from the monuments of hiftory + and ſome author ſhould 
here be produced to warrant this antiquity ; by relating, that the art was 


invented, or cultivated in ſuch or ſuch an age. 


* 


But Borrichius will have it antient without any ſuch voucher :/ the chiet 
ground he goes on, is a ſipgle paſlage in St. Jerom, who ſpeaking of Hermer, 
25550 was a great phyſician. But is this a proof of his having the art of 
making gold out of baſer metals, and of making a medieine by means 
B care all oneates 7 oo to POE PS PPAR Saco, 
ii Hiſtory, in effect, affords no ground for the opinion: Moſes, the oldeſt 


Herten. Writer extant, and thoſe who came next after him, are filent on the 


+ * of the Sylils, Terre 


point; and yet Moſes was an adept in all the diſcipline of the Egyprians, 
.and relates the origin of all the Arcs from Adam to Noah; and had a fair 
opportunity for this, in treating of the Lepra in Leuiticus, had he known 
W ede Jaw, pris pars | eyptianr Were not ignorant of the art bares 
nei virum, d to proſecute it. They. did not need 
the chemiſts generally ſuppoſe to contain to tranſmute gold; they had ways of ſe- 
2 myſtery, and to be ſpoke of arſenic, |parating it from all kind of bodies, from 
whereof orpiment is a ſpecies. Tho N. the very mud of the Nie, and ſtones of all 
«cher will have the oracle applied to our kinds. But he adds, ebeſe ſe:rets were never 
_ Saviour. 1 33 - | wrote down, or mad: pullict, but N 494 fo 
_ © '* Kircher, indeed, aſſerts, that the theory [the real fn, and banded! down traditionally 
"of the philoſophers-fione. iz, contain'd in [from tler e, fo. e San all Arik cui. 
ha hls of rm, andthe th anc E ſdrkeo ie wr ome anche © 
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chat a 
Sea! 


te him we are indebted for hat we know of the:Phemians and 
ar on 


eons yen ; but he has not one word of the philo 
angle re, Mete, and Thacydides ae 


br wage yet ehe or mage 1s: dirt icuiar © _——— 
Wo rts 5 — bit. | here « E —— Dari 5 
er he his leg, 4 — ——— bur that the 


®/ cute did not e to his expectation, till a phyſician. of the family of 
« the Aſcepiades was call'd in.“ But no mention here of an — 


en Conſult Dioſcorides, who travel'd thro Chaldea; P 2 ES 


"Europe; and-other regions, and collected everything relati 
to the art o bine: does he mention any:t 2 — is ede Jad 
Not a ſyllable.” nas collected his, 7errabiblos from all the writers - _— 
- known, and from a thouſand now loſt: he is very expres 1 in: rehearſing al 
the arcana for the ſeveral diſeaſes; and his work is a kind of index, ot 
inventory of all antiquity, Let no hint of any ſuch medicine in him. 
Ack" Hippocrates, who aceerding to Zoranur's account, paſa d thro all Rapps, 
' Africa, and the coaſts of the mediterranean ſea, to — diſcoveries ane 
- Improvements in his art ; and ask Galem too, who was no lefs laborious) an 
enquirer, why they all took ſuch pains, by flow, imperceptible means s 
improve their art, when they had it in their power to cure all the Infir- 
mities of human nature, by a ſingle preparation, === 


_ - ons Þ Is it poſſible that Galem who publiſhed an account of all che 
and writers among the phyſicians, ſhould be ſo inadvertent as to f 
' ſingular a body of enthuliaſtical-quacks; ; had. they been 2 
retender ro an univerſal wer could never have eſca pager of 4 


Tie highly probable ie was the Arab, Gow: that firſt 3 people bo Wes the - 
turn their thoughts this way ; and ſer them a madding after ſuch a modi- Poet firſt & 
Leine. His words are, There. it a medicine which: cures all lepers, or leprous - 
perſons. But by attending to the 2 222 and diction of this author, 
which, according to the genius abounds in allegory, it 
will appear, that by muan, , 8s a es gold; and by diſeaſes, or lepers, the 
other metals, which all reoede, more or bel. den che rer and. 1 
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we proceed to relate the progreſs thereof ; and who the principe ; 
2p 2 A hat. 5 * Nee as well as thoſe Ur A I 
2 np te at d ie time j ; s, the belt edi- | 1 
5 and the order Where of te to be read.” a 9 
i e E. Genie les ane g- 
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Tonus 


A 4 


700. 
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art making gold and ſilver. : 2% mee 7s ns, O 


_ Conringius, and Rheineſius. 4 b3 


|  Hliftory: of: Cm's wie thy. 

- Zot1Mus the Panpolitar leads the band of chemical authors, The 
circumſtances of principal nate in his hiſtory we have already related. His 
writings are, 1%, mem lea. a eee e wh Of the divine 

| the virtue and compo- 
fition of earth. 39, mei ue opjarey xa lüb, Of chemical inſtruments 
and furnaces. 3, me: nt vans ausm, Of the incumbuſtible matter. As 
alſo, 3, Of waters, 69, Of divine arts. - And, laſtly, of of They 
had lain a long time conceal'd in the French king's library; and had the 
fortune to be firſt ddiſcovered by Fo. Staliger ; as he himſelf relates in his 
notes on Euſebius; ſince whom, they have alſo been peruſed by Borrichius, 
After Zoaimu came a troop of Greek-monks, Garaus, Anaſtaſius, and 


fifty more, of whom we know little more than the names. There is no- 


thing extant in print of any of them; but their writings are ſtill found in 
manuſcript in the great libraries of Rome, Venice, and Paris. Tis, per- 


haps, no great detriment to the art, in the main, that they are not more 


known, and read ; there being a vein of rhodomontade and obſcurity 


running thro”. em, which might give. ill impreſſions on the art. After 
theſe Greeks, came the Arab. gs a es CE” 
Gr, ſurnamed the Arab, preſents. himſelf as the firſt great re- 
former and improver of chemiſtry. His hiſtory. is very obſcure : The 
name Geber in the Arabic language eue a great man, and a king ; 
-whenee he is commonly ſuppoſed to have a prince; and, as he wrote 


in Arabic, a prince of Arabia. But Leo Africanas, -a Greek, who wrote of 


the antiquity of the Arabs, gives another account. Geber, according to 
this writer, lib. 3. c. 106. was originally a Greek, and a chriſtian; but af- 
terwards embraced mahometaniſm ; went over into 4fia, and there learn d 
the Arabic tongue. He adds, that his book was wrote in Greek, and 


Geber, till after this verſion. 


modern: ſuch is the table of emeralds at- | lemon, Mary the propheteſs, Oftan, Demoeritus, 
gibuted to Hermes, potwig a mn 15 60 FI Ye ne. 3 55 


operations is really furprizing. 
we have chemical writings, r can do to prove it antique 1118 


SGuolius, proſeſſor of the oriental languages in the univerſity of Leiden, 
made the firſt preſent of Geber's piece, in manuſeript, to the publick libra- 
ry 3 and trauſlated it into Latin, and publiſn d it in the ſame city, in Folio ; 

and afterwards in Quarto, under the title of Lapis Philoſophorum. It con- 
tains -abundance 'of curious and uſeful things about the nature of metals, 
their purification, fuſion, malleability, Oc. with excellent accounts of 
falts, and aque fortes. Abundance of his experiments. are verified by pre- 
ſent practice; and ſeveral of them have paſs'd for modern Diſcoveries. 
Except for what relates to the philoſopher s- ſtone, the exactneſs of his 
He ſeems to have liv'd in the 8th cen- 


s 


which pretend to much greater antiquity; | not once mention d in any. author of any 
but they are all apparently ſpurious and | ſtanding. Such alſo- are the books of S- 


* 


P 


TY 
univerſal medicine; there being LO OY 
_ eaſily enough lead an unwary reader 

with: As, Gold thus prepared” cures lepra”s, cu | | 

are here to obſerve, that in his language, the coarſer metals are all leprous 


* 


lepers, he means 
I 


devotion to chemiſtry. By a general correſpondence with all the miners 
throughout Germany, he got a very uncommon inſight into the art of 
_ He wrote a great number of books, on various ſubjects ; as, de Fire ye 
 mulierum, &c. But his chemical works are few, and thoſe yery hard to be 
met withal * 41 2 „ 15 5 \ He L oh 2 * 2 N Ha : | 
Roca Bacon, vulgarly call'd Friar Bacon, made his appearance about 1226. 
the ſame time; the glory, and at the fame time the 'ſhame of the age · + ethos 
We firſt hear of him at Oxford, in the 1226, as a fellow of a'college; 
but he afterwards embraced the monaſtic ſtate, and lived a religious in the | 
abby of Weſtminſter. He was beyond all compariſon the top-man of thoſe _ 
times; and might, perhaps, ſtand in competition with the preateft that have 
appeared ſince. Tas wonderful, conſidering the igrorant age wherein he 
| liv'd, how he came by ſuch a depth of knowledge, on all fubjeRts. His 
9 treatiſes are compoſed with that clegancy, conciſeneſs, and ſtrength, and 
abound with ſuch juſt and exquiſite obſervations on nature, that, among 
the whole tribe of chemiſts, we don't know one that can pretend to oH 
tend with him. The reputation of his uncommon learning fin ſurvives in 
England; His cell is ſhewn at Oxford to this day ; and there is a tradi- 
tion, that it will fall, whenever a greater man than Bacon ſhall enter within 
Hie wrote many treatiſes; amongſt which, ſuch as are yet extant,” have Hi: writings * 
| beauties enough to make us ſenſible of the great loſs of the Teſt. War 
relate tochemiſtry, are two ſmall pieces wrote at Oxford, which are now 
in print, and the manuſcripts to be ſeen in the public library of Leiden; 
having been carried thither among Yoſſiur's manuſcripts from England. - In 
e ene Marin, now knows by up end Fun Gay.” In ibi5 ariel? IK 
ward of twenty ene Rue 4 virgin 1 t "kim on th yo a 
have been firſt diſtinguiſhed by his dul- [there gave him. {, mngerficacing and 
neſs and ſtupidity; inſamuch that he be- ability which have fince render d him 
cams (he_ commen » 
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mw things which Homberg publiſhes. 


con reaches expreſaly, that i 
n which 


— it will commence 


| * 8 in his Eſſai $1 ſouffre | print 
eipe, 7 ö 


om rwo experiments, the one with 
mercury, (which ſed to « digeſting 
heat, ceaſes to be fluid, gathers into a 
power 2p heavier than mercury, and at 
wires ſuch a fixedneſs, as to 
Nr rz ryenty-four* hours, without] 
flies off in fumes, only leaving 8 
iece x hard! * l, form'd of the | er urys} 
ehind ;) the 15 er with regulus of an- 
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ciny, becomes inſeparable therefrom, ®n the mopl 
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3 notion, that . mercury is the 
of all metals, 28 e the cement; 

the mercurial watter 
phur, by fire, chat nature makes he 


of Bacon's. operations: we 18 
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A : the duke of Qrleaus ; and can at 
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has made divers experiments for the ee 0 80 „ de b in the 
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2 knowledge of the properties of bodies, ud the methods of na- n 


podes, Cc. 
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This author's works are printed in 89 and 129, under the title of, Fater 


 withal. From a repeated peruſal of them, we find, our friar was no #* diſcoveries. 


AS; > 


8 cannot be 5 — in words: and yet a jeſuit, Barthol, Schwartz, 
ome ages after, has had the glory of the diſcovery. _ op Ine} tt 
He hkewiſe- mentions. a ſort of inextinguiſhable ſire, prepared by art: 4 een 


* 


of an air-pump, is paſt contradiction. A chariot, he obſerves, might be . 


framed on the principles of mechanics; which, being ſuſtain d on very | : 
large globes ſpecifically lighter than air, would carry a-man-aloft through 


the atmoſphere. Surmius has ſince taken notice of the project, and ſnewn 


how to put it in practice: ſour hollow ſpheres are! to be provided, all 
exceedingly thin, yet firm enough to ſuſtain the preſſure of the air; and * 
theſe a chair, or chariot, to be placed: then, exhauſting the air out of 
the globes, they will be taken up aloft, with their burden; and the per- 

ſon mounted thereon letting the air gradually enter by means of a cock, 
may ſubſide at pleaſure. Indeed, twould be very difficult procuring ſuch 


ſpheres; but it were impoſſible, without ſuppoſing the gravity, preſſure 
and elaſticity of the air: our „ averring the thing, 


feaſable, gives an indication of his knowing ſome things. which paſs among 
us for late diſcoveries  _ VV 
There are many other een ene in the noble author, which 
2 we ene 72 ader; bur none, of then will affect him 
with ſo much wonder: as to ſee a perſon of the moſt ſublime: merit falſ a 
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18 Fifa ef GuRNUIS TAN 
Lully, _ -Raruunsd Lurz, or Ramon Lul, comes the next in order. He was 
born in the iſland of Majorca in the year 1225, of a family of the firſt 
diſtinction; tho he did not aſſume his chemical character till toward the 
latter part of his life. The authors of that time ſpeak of him as a per- 
fon emanently verſed in the peripatetic learning; and, indeed, a great many 
of his writings wirneſs no leſs: He had the addreſs to introduce a new 
kind of &axſcendental- art, called, from him, the Lullian art; by virtue 
© whereof, a man might diſpute whole days upon any topic in nature, with- + 
out underſtanding: any thing of the matter in diſpute. The drift of this 
Lully's ar, doGtrine was to diſpoſe the ſeveral ſorts of beings into divers climax's, or 
ſcales, to be run down in a deſcending progreſſion. Thus, whatever 
| were propoſed to be talked on ; they would ſay, firſt, it is a Being ; and, 
conſequently, one; true; good : then, every Being is either created, or un- 
Freated: and every created Being is either body, or ſpirit, &c. But, at 
length, perceiving the vanity of his own art, he quitted this barren ſuper- 
| fluity of words, and went over to the other extreme. ' © 
* 5 | Upon his applying himſelf to chemiſtry, he ſoon began to preach another 
i 5 ſrt of doctrine; e that; ſpeaking of that art, he ſays it is only to 
bd be acquired by dint of experiment, and cannot be conveyed'to the under- 
ſtanding by idle words, and ſounds. He is the firſt author I-can find who 
conſiders alchemy expreſsly with a view to the univerſal medicine: but 
| | _ him it became/a popular purſuit, and the libraries are full of writings 
His ani Tully himſelf, beſide what he wrote in the ſcholaſtic way, has a good 
many volumes, wrote aſter his converſion : tis difficult to ſay how many  . 
for it was à common practice with his diſciples, and followers, to 'uſher in 
their performances under their maſter's name. I have peruſed the beſt 


* 


nl ts | part of his works; and find them beyond all expectation, excellent: inſo- 
3 : much that 1 have been almoſt tempted to doubt whether they could be the 
| Work of that age. 80 full are (they of the experiments and obſervations 


which occur in our later writers, that either the books muſt be ſuppoſi- 
titious, or the antient. chemiſts muſt have been acquainted with a world of 
And diſeeveries. things which paſs for the diſcoveries of modern practice. He gives ve 
pPlwGKhain intimations of phoſphorus, which he calls the veſtal fire; the Offa Hel- 
montii; &c. And yet it is cerram he wrote 200 years before either Helmont, 
or my Lord Bar. %%% He SAT THe 1 5 
He travelled inte Mauritania, where he is ſuppoſed to have firſt met 
__ with cliemiſtry' ; and to have imbibed his principles of the art from the 
| * writings of Geber: which opinion is countenanced by the conformity ob- 


: - ſervable berween the t] t. i hed4- 
"1 . The Spuniſb authors aſeribe the occafion of his journey to an amour: he 
— | was fallen in love, it ſeems; with-# 'mai@' of that country, Who obſtinately re- 
= - fuſed his add reſſes. Upon enquiring into the 1 d him a can- 


cer d breaſt. Lully, like a generous gallant, immediately reſolves en a 
voyage to Mauritania, where Geber had lived. ; to ſeek ſome relief for his 
miſtreſs. He ended his days in Africa; where, having taken up the 1 5 1 


je The hifory of, this eminent adept is 
very much imbroil'd. Authors gel 


. were « chemiſt, or wrote at all on the ſub- 

_ jeQ, or not, Vincent. Mutjus, who writes 

the W Majorca, ſhews him in a very 
t 


dy 
tertain'd a or & 
Eleonora. One day, as he was vi 


that had conſumed her breaſts. © 


the world. The remainder of his life, 
therefore, he devotes to penance; and; 


Jorca, for e e of miſſionaries. 


. 


Ip 


a: 1 Fl 85 
Hie of \Cunmien 
lity of miſſionary, and preaching the goſpel among the 
Axxorpus DE Vitta Nova, or Arnaud de Nile Newve, a Frenchman, 
thus denominated from the place Where he was born, viz. Vile Neude; is 


by ſome ſuppoſed to have been Lalhj s maſter ; but others, with more pro- 
| bability, take him to have been his diſciple. Arnoldus flouriſh'd in the 1 3th 


2 
. 
Sx * 


century. He was the firſt phyſician of that time; and in that quality 
ſhew him an excellent chemiſt, and 
even deep in alchemy. Lan- Helmont, à great admirer of Arnaud, attributes 
to him the firſt introducing of chemiſtry into medici neee. 8 
He wrote a great many pieces, which are collected e ere, folio vo- 
lume, under the grle oh Magiftri de Villa-nova ; and eaſy enough to be had. 


ſerved the then-pope. His writings 


At the end is a lit 


. 


: 


him very differently; and tis nor eaſy, on 
the whole, to decide whether ever he 


different light : Lally's father, ſays be, 
was deſcended of a noble family; and his 
mother, of the | houſe of the counts I Exil. 


wards quitted to follow arms. In this 
profeſſion: he had leiſure for love, and en- 
for a maid, ON 
viewing her 
with languiſhing eyes, ſhe laid bare her 
boſom, and ſhew'd her lover a cancer 


ſtruck ſpeechleſs at the ſight, immediately 


ſequeſter'd himſelf to ſolitude and anxie- 


5 In the exceſs of his deſpair, a eruei- 


fix appear d to him; which, inſpiring new 
courage, ſet him above the concerns of 


among other pious exerciſes, _ him- 
ſelf to the converſion of infidels : with a 
view 5 he 2 Arabic at Tant 
years of age. At his ſollicitation, Fares 
King of Arragon founded a ſeminar) 5 7 
After which, he'rraverd thro' France, Ger- 
many, and Evgland ; and was at left gut to 


treatiſe of alchemy, perfe&l | 
the principles of Geber and Lull. He is every where a ſtrenuous advocate 


y in the manner, and on 


Now in all this relation, What have 


or the philoſopher's lone? Mie 
is even expreſs, that that good man, 
wholly intent upon religion, never af 


divers accounts in hiftory of his making. 
gold. | other authorities, Gregory 0 

louſe farnithes ond: Lally,” ſays that 
author, offered king Edward III. of 
4 England, x ſupply of fx millions to make 
© war againſt the infidels.” . To which 
may be added another from Rob. Conſtantine : 
„ have made enquiry, and 


pretend he did, in England; und that he 
made real gold in the tower of Londoniby 
<« rhe king's order.” What diſeredits the 
relation and the hiſtorical writings where- 
on tis chiefly founded, is, that king EA- 
ward was only three years old, when: 


ſiſtency; for in his books, he is ſaid to 
have made experiments at Adilan in the 


year 1335; when dis certain he died ini 3 
monies above-mentioned to be authentic; 


copiſts. Be this as it will : beſide manu- 
ſeripts, the following printed pieces bear 
Luiy's name; viz. The theo * the Philoſo- 
bher ons: The pratticers, The, tranſmutation 
the foul :. The, cadiciti: The vqds;, mecum.: 


death in Africa for preaching chriſtiani- aaa The „ 
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infidels, he was 
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we that looks any thing like 6 
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plied himſelf thereto: and yer wee bates eee 


find, that 
% Lully 2 orm'd, what his Books 
died: tho' this is not the only incon- 
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but treats much of the cure of metals, which, in his language, 


colouring glaſs, and precious ſtones, by application of thin metal plates there- 


* Arnoldus is mention'd by other authors, | tranſmutations at the court of Rome. The | 
| an? 8 to Frederic king of Arragon, titles of his ſeveral pieces are, The roſary | 
Ne ew ML 


rwards Sicily; and to have been | of Arnoldus: | Flower of. flowers ; Chemical 


occaſtronally ſent by that 3 to pope letter to the king of Naples : The now Igls: 


"Clement, who was then fic 
riſh'd by ſhipwreck on the voyage, in the | /wers 85 
you F aha Nouv. Conrs de Chymie. Fo; | The Dutch manuſcript is here and 


> The mirror of alchemy. 


relates his performing ſeveral there interpolated with Engliſh. - 


: bur he pe- eee "Boniface VIII. with an- 
| "a 
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They write excellently of diſtillation, fermentation, putreſactiam, and. their ef- 


and precious ſtones were thus long the whole field and ſubject of chemiſts > 


Me ſhall only here take occaſion to add, in the general, that it is no lid, 
7 Vase againſt the art or veracity of any of em, that in ſome places we 


| truth of things, which ſurpaſs our comprehenſion. 


* N + 


rations, to the moſt minute circumſtances, - The treatiſe of enamelling is. 
-cfteena'd the greateſt, and moſt- finiſh'd part of theix works ; whatever re . : 


conſtruction of chemical furnaces and*inflruments,. 1 1 tes 


in the ordinary way of phyſic. - 


which is the quality he aſſumes in his writings ; but there is no trace, or. 


burt few of his pieces that have been tranſlated into Latin. In matters of 
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: HFliſtory of C nE DIe 2 
Their writings are in the form of | hey; and they deſcribe all te a het 
ces, 


lates to the fuſion, ſeparation, and preparation of metals is here deliyex*d.. _ 
fects; and ſeem to have underſtood, at leaſt as much of theſe matters, ass 
any of the moderns have done. They publiſh'd a; ſmall treatiſe of be lor pugns's... 
opher's-ſtane.; which, they hold, may be prepared from ay body in nature. 
hey deſcribe Ways of prod ueing it from lead, blood, 1 alphur and. mer . : ; 
cury, and other matters. They furniſh, a great many experiments on hu-, z 
man blood; which Van Halmont and Mr, Boyle: have ſince; taken for now 
diſcoveries. I have a very large work in Folio under their name, of the 


_ Their writings were firſt-publiſh'd- in ſeparate volumes, which are as e- 
fily purchaſed as they are worthy of peruſal, fox the ſake of, ſome valuable 
ſecrers contain d therein, which may-pave the way for the, greateſt diſcoye=, 
DSi ͤ qa p, ̃— , a tt 3607 . 
All the authors hitherto rehears'd have been confined 19:50 metallurgia ʒ 


or at leaſt to ſome one or two peculiar bodies: Metals, for inſtance, glaſs, 


about which all the chemiſts from Zoximus to Hollandus were emploꝶ d: 


nit conceive. or underſtand em; ſince, wherever We do, there they al- 
Ways 7 true: This is certainly a ſtrong, preſumption in avour of the, 
> + 2 7 N 7 5 +4 * I TEL ] N ; : 
We now proceed tothe ſecond order, on; claſs, of chemiſts : wis, Tholeuter is r. 
who have cultivated the art with a view to Medicine; Whether in orden t 8 
a diſcovery of an univerſal remedy for all Diſeaſes, or of particular ques 


ö „ , UROL Dh 1: | 

Basil VALENTINE is the firſt in this lift: But who he was, or when he Bail Vatenrine, | 

* f . . 4 3 . 48 l F 4.44 4 

came, is but little known; for the name is apparently. fictitious : He is #4 

4 -< - „ bt , 4 : 2 ES 3 #4 oF ed ; 7 
commonly ſaid to have been a Benedittine monk, of a Monaſtery at, Erphuyt,: | 


memory of ſuch a perſon at Erpburt; nor was there ever any Benediftine 
monaſtery; there; whence, it looks. more probable he was-ſome great. man. 
Who, tons 2 the cuſtom of that age, choſe to veil himſelf under this 
appellation. Helmont, who took a deal of pains in the enquiry, ſhews he- 
was prior to Paracelſus by a hundred years; and that he lived in 1413. 

Some chien e ee „ß 

His writings are much commended, and much 9 3 tho? Therer are g, of 
fome ſpurious pieces tack d to em. He wrote all in High Dutch, and tis lit writing 


experiments he may be depended on fox his exactneſs, and veracity : His 
Ryle is clean, open, and pure; except when he treats of his arcanums, 
and particularly of the philoſopher 5 ſtone; where he is as cloudy as the reſt. a 


2 


, 2 
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The rhe! By What appears, it was he who firſt applied chemiſtry to medicine; for, 
. L R preparation, he never fails to give ſome medicinal uſe thereof. - 


* 


Hle owns that he practiſed . — himſelf ;/and had preſcribed'a Lie bonthrip- 
tic to the great chancellor the empire; whereby a ſtone in his bladder 
wit ian) Nied! r 8 


One blemiſh'in his character, which indeed runs thro" the whole tribe 
of his followers, is, that he is too liberal in the uſes, and virtues of his 
preparations.” Thus in his triumpbal chariot of Antimony; a mineral, which 
We are to obſerve, was the baſis of almoſt all his medicines; we meet 
with nothing but grand, catholic,” univerſal remed ies. 
One thing certainly redounds much to his 2 That his ſtock of 
chemical knowledge has ſerved abundance” of his Succeſſors to ſpend on. 
mi, gear It was he, who firſt broach'd the doctrine of the three chemical principles, 
diſerveries. Salt, Sulphur, and Mercury, which Parace Iſus afterwards appropriated ; and 
it might be ſnewyn, that both | Paracelſus,” and Helmont, and many others of 
modern fame, oe a great part of what is moſt valuable in em, to this 
author: So that it is not without reaſon, that he is judg'd the father of 


> . 


the modern chemiſts,” and the founder of the chemical pharmacy. 
In his currus triumphalis Antimonii we meet with all the experiments and 
| POS e the younger Lemery has in his late French treatiſe de 
Por roms ; and yet Lemery puts em all off, as if they were new, and his 
n. IJ ̃ DV ᷣ̃ͤ•PMI] ẽ . GD AÞ-ACY „„ 


Van Helmont had writ much about the alcaheſt, or univerſal menſtruum, 
and Zwelfer pretends to have known his ſecret : He deſcribes it as a pre- 
paration of vinegar and copper-ruſt diftild, till the copper quite diſap- 

8. But Otto Tachenius ſhews, that Ztbelfer borrow d the whole proceſs 

e From a book of Valentine's, entitled. Standgeift; where, indeed it is defcri- 

e eee 00 Ons 
80 the ſal 'volatile oleo um, | which Syhvius de Ia Boe has long had the credit 
of; and many other ſecrets which make a figure in the modern authors, 
are really originally derived from Baſil Valentine. 

PaxAczr ss comes next on the ſtage; a £ 


| reat, anomalous, unaccounta- 
ble fellow; whoſe hiſtory will have all the air of paradox. He reform'd and 
alter d the face of medicine, and rurtid it altogether into the vein of che- 
miſtry ; being the firſt of all mankind, Who, of a profeſs'd chemiſt, was 
made a public Profeſſor of medicine in an univerſity. Never did any per- 
ſon bear ſuch different, ineonſiſtent characters as the author we are now 
about to treat of: amid fo much diverſity, it will require no ſmall degree 
tention and addreſs, to keep the truth in view, and purſue it wirh- 
out deviating into any of the tracks of fable and fiction. To hear the ge- 
nerality of chemiſts talk, he was norhing leſs than a God; nay, tis a tra- 
dmon, which 1 find ſeveral people believe, that he is not dead, but ſtill 
- lives in his tomb; whither he retired, weary of the vices and follies of 
mankind. And yet others repreſent him as one of the moſt vile, flagitious, - 
SI RON” | 
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Nia Cums. 2 
T.ꝰu0 aſcertain ſomewhat of the churaRer' df this memoerable perfeng We 
have cbnſulted all the wrhers en both ſides the queſtion ; und wilt giyeyou = 
huis ſtory, not as tis drawn by his-profeſs'd Devotees, the Faatehitt ; mor 
l = from thoſe, who' dererminately vilify him ur all adventures, as Hr., 
Theophilus,” Ot. But, prineipally, as deliver d by J. Oporians, ' 
Profefor in che lane upiverſity wick Paracetſue; By J. Ore a ef, 
an illuſtrious phyſician of that time, who converſed with Parma, und BR. 
_ whoſe writings have all the marks of candour and'exaftheſs;; and by Vun | 
© Helmoiizt, who traveFd into Ge on | hc? he to enquire into the matter, 
and ſatisfy himfelf of the truth of the ftories related of dur philoſopher : 
Tho' as to this laſt author, we'ſhall be a little on our guard; as he appeurs 
ſtrongly inelined in favour of his maſter, and has publickly declared Pare- 5 
celſus the prince of phyſicians," and philoſophers by fire. We now dome do the 
JJ Uo fg CITE eme 2 *ERW adde TRE enum AR at 
Pino» Avgeorys Tatornrasrvs Pakactisus Bokparr' bs Homnpatae® 
+ was born, as he himſelf writes, in the year 1494, in a village in Switzerland, - 
cCall'd Hoenbeym (. d. ab alto nido) two miles. diſtant from Zurich. His fa- 
ther was a natural ſon of a great maſter of the Teutonic order; and had been 
brought up. medicine ; which he practiſed decordirigly;-in that! obſcuie 
_ ._ corner. - He was; it ſeems, maſter of an excellent, and eopious bbrary ;. 
and is ſaid to have become eminent in his art; ſo that Paracelſas always 
ſpeaks of him with the higheſt deference; and calls him laudatiſſimus medicus 
in eo vice. Of ſuch a father did Paracelſus receive his firſt diſcipline. OO | 
After alittle” courſe of ſtudy at home, he was-commirted to the care of -- 
Trithemius, the celebrated abbot of Spanbeim, who had the character of an © * 
cian. Here he chiefly learnt language and letters; after: which, he was 
removed to Sigiſ. Fuggerius, to learn medicine, chirurgery, and chemiſtry. 
All theſe his maſters, and eſpecially the laſt, Paracelſus ever ſpeaks of with. 
great veneration: So that he was not altogether ſo rude” and unpoliſh d as 
is commonly imagined. Thus much we learn from his own writings ; 
and eſpecialiy the preface to his /efer ehirurgety, where he defends himfeif 
againſt his f ð p ß If that Teen O01 2g; 
At 20 years of age, he undertock a e e e Cemam, and 
Hungary; viliting all the mines of principal note, and contracting an ae- 
quaintance with the miners and workmen ; by which means he learnt every 
thing relating to metals, and the art therebf. In this inquiry he ſhew'd | 
an uncommon aſſiduity, and reſolution: He gibes us a frightful :account 
of the many dangers le had run from earthquakes; falls of ſtones, floods 
of water, catarãcts, exhalations, damps, heat; hunger, and thirſt; and. 
every where takes occaſion to inſiſt on the value of an a acquired on fuch 
ü Woo n n,, og Gatd 
„The ume inclination carried bim 4 fr as Muſtony'} rwhere, as he ws 
ii queſt of wines} near rhe frontiers . of Tarmry he Was taken priſoner by 5 
Cas peopte, and fartied before the great chunt: during his'caprivity-there,, - 
. | Es 3 c 1 n 
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with him in quality or 7-78 a ; 
mople, in the 28th year of his age Lond was there taught the ſecrer of the 
| Fphiloſopher's-ſtone,-'by ns Ar 


zas he calls it, 4x9; This ibeident we have from Helnom only ;- for 


ET 


MIN | ; „ 5 „ Tha N 
Aris geturn from Turky, ho practiſed as a chirurgeon in the imperial ar- 


* * ns 
e 
and the . 2 . was all Galenical, and Arabic. Nothing was incul- 

cated but Ariſtotle, C 


celſus, making up his preparations, in pills, attain d his ends in a gentler 
manner. By the ſame medicine he tells us, he cured the itch, lepra, ul- 


*-cers, Neapblitan diſeaſe, and even ,gout ; all which Were incurable. on 
he foor of the popular practice: And thus was a balis laid for all his future 
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Maze profeſie Paracelſus thus furniſh'd with arts, and arrived at a pitch of MERE 
«Bail: | _ beyond: any of his brothers in the profeſſion, was the curators 

cc univerſity of Baſil to the chair of. profe and philoſophy 

in that mniverſity.' The art of printing was now a 2 ng.; the taſte for 


* 


8 1 


learning and arts was warm ; and the ma 


©  - Grand Signior with his own ſon at tha head of it, Paracelſus was ſent along © 
on. On this occaſion he came to Gn - > 


8 


| Hiftory CHEMIST RTI ; 
trions in procvring profeſſors of reputation from all parts. They had al- 
ready . Defid. — e of theology; and J. Oporizus, pro- 
Feſſor of the Greek tongue : and now, in 1527, Paracelſus was aſſociated; in 
the 33d year of his age. | : a | 
Upon his firſt entrance on that province, being to make a public ſ be- 
fcere the univerſity, he poſted up a very elegant advertiſement over the doors, 
inviting every body to his doctrine. At his firſt lecture he procured a fire 
to be brought in a brazen veſſel, into the middle of the ſchool ; where, af- 
ter caſting in ſulphur and nitre, in a ſolemn manner, he burnt the wri- Bru the wri | 
tings of Galen, and Auicenna: alledging, that he had held a diſpute with" Se 
them in the gates of hell, and had fairly routed and overcome them. And | 
hence he proclaimed, that the phyſicians ſhould all follow him ; and no 
longer call themſelves Galeniſts, but Paracelfiſts *. _ | 5 
| File he was here profeſſor, he read his books, de Tartaro, de Gradibus, His la 
and de Compoſttionibus, in public lectures; to which he added a commenta 
on the book de Gradibus : all theſe he afterwards printed at Bafil for the uſe 
of his diſciples; ſo that theſe muſt be allowed for genuine writings. About 
the ſame time he wrote de Calculo ; which performance Helmont ſpeaks of 
with great approbation.  _ - : „ 1 
Notwithſtanding his being profeſſor in ſo learned an univerſity, he un- 
derſtocd but little Latin; his long travels, and application to buſineſs, and 
diſuſe of the language, had very much unquality'd him for writing, or 
ſpeaking therein: and his natural warmth, and arrogancy, render d him 
very untit for teaching at all. Hence, tho his auditors and diſciples were Hi: pil: 4+ 
at firſt very numerous, they fell off, and left him to preach jargon to ther fü. 
Walls. In the mean time, he abandoned himſelf to drinking; and, by de- 
ees, commenced ſuch a thorough ſot, that Oporinus, who lived with 
him, and was always at his elbow, aſſures us he was never ſober ; but 
kept tippling on from morning to night, and from night to morning, in a 
| continued round. By ſuch means he ſoon became weary of his profeſſor- 
ſhip; and, after three years continuance therein, relinquiſhed it: pretend= 


ing, that no language beſide the German was proper to reveal the myſteries _ 
n 8 | | 
After this, he betook himſelf again to his itinerant life; ſpending his 
whole time in travelling, and drinking, and living altogether in taverns, 
and inns, continually fluſh'd, and loaden with liquor; and yet working 
many notable cures in his way. In this ſordid manner did he paſs four N 4a. 
| years, vi. from the 43d, to the 47th year of his life ; when he died, as he 
lived, in an inn, at Sa/tzburg, at the ſign of the white horſe, on a bench, in 
the chimney-corner. Oporiuus relates, that after he had put on any new 
rment, it never came off his back, till it was wore to rags. He adds, 
that notwithſtanding his exceſs in point of drinking, he was never in the 


e Know, phyſicians,” ſays he, © my] rience than whole academies W 
en has more | in it than all |* Greeks, Latins, French, lralians; 1 will bo 
re os "vo. 
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As writings. 


bit off his teſticles, and ſo made an eunuch of him. Ac 


. 


Hiſtory C HREMIS TRY... 
leaſt addicted to venery. But there was a reaſon fot: it ſeems, when 
he was a child, being neglected by his nurſe, a hog fell m his way, which 


dingly, in his 

writings, he omits no occaſion of railing againſt the women. 
Such was the life of Paracelſus ; ſuch was the immortal man, who, fick 
of life, retired ipto a corner of the world ; and there ſupports himſelf 
with his own Qumteſſentia Lina. We now proceed to his books; and his 


P 


pretenſions to the grand arcana of alchemy. — „„ 
In his life-time, we have already obſerved, he only publiſhed three, or 


x * 


four books. But after his death, he grew prodigiouſly voluminous ; ſcarce 


a year paſſing, but one book or other was publiſhed under his name; ſaid 


to be found in ſome old wall, ceiling, or the like. All the works father d 
on him were firſt publiſhed together at Strachuurg in the year 1603, in three 


volumes in folio; and again in 1616. Theſe editions are both in High- 
Dutch; on which account they are preferable to the reſt, as the books 


were all originally compoſed in that language. But in both theſe editions, 


the toth book, de Archidoxts, is wanting; Which is, as it were, the key 


of all the reſt. In the year 1658, all the three volumes were publiſhed at 
Geneva, tranſlated into Latin; with the addition of the 1oth' book, ſo 
much wanted in the former, OO 

J. Oporinus, that excellent profeſſor and printer abovemention d, who 


: conſtantly attended Paracelſus for three years as his menial ſervant, in ex- 
| pectation of learning ſome of his ſecrets ; who publiſh'd the works of Je- 
Jualius; and is ſuppoſed to have pur them in that elegant language herein 


e 1 


they now <}/ Digs this Oporinus, in an epiſtle to Monavius, concerning the 
elſut, 


life of Parac profeſſes himſelf ſurprized to find ſo many works of his 
maſter ; for that in all the time he was with him, he never wrote a word 
himſelf, nor ever took pen in hand: but that as he ſpent all his time among 
porters and carmen, and was eternally drunk, he would ſometimes come 
reelng home, and, brandiſhing his drawn ſword, force Oporinus to write 
what he dictated. But this was but little; However, Oporinus uſed to 
wonder how ſuch coherent words; and diſcourſe; which might even be- 


come the wiſeſt perſons, ſhould come from the mouth of a drunken 


man. „ 


his name, are not his; but that the other chemiſts, his followers, choſe to 


©. uſher in their performances under the ſanction of his name. In effect, 


they are ſo many, and 10 different from each other, that tis next, to im- 
poſfible they ſhovld'all come from the fame hand. And yet, beſide the 
three books which he lectured in public, there are ſome others that 


ſeem to have good e e be genuine: ſuch is that de Peſte, wrote 


fon the ſake of his hoſts in the eaſt, and about Conſtantinople, from whom 


he had receiv'd a deal of kindneſſes, and whom he had then promiſed a 
_ rexpefly pgainſ the Plaz e that de Mnneralibus: that de vin pings and. 


18 


the Archiddxa Medicine, Which was publiſhed. by Bodenſtey: , While Paracel- 1 
lus was living, or at leaſt ſoon after his deatitm. ke "7 


* 5 


N 
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This work is call'd Archidoxa Medicine, as containing the principal rules 
and maxims of the art. Nine books hereof were publiſhed at firſt: and 
the author in the to them ſpeaks thus: I intended to have 
publiſhed my ten books of Archidoxa ; but Fading mankind unworthy of | ſuch a 
treaſure, as the tenth, I keep it cloſe in my occiput ; and reſolve never to bring it 
thence, till you have all abjured Ariſtotle, Avicenna, and Galen, and have 
ſwore allegiance to Paracelſus alone. 5 Y 8 1 bong wee 
However, the book did at length get abroad; tho* by what means is 
not known: it is confeſſedly a glorious-piece, and may be ranked among 
the principal productions in the way of chemiſtry, that have ever appear d. 
Whether or no it be Paracelſus's, we will not afhrm ; but there is one thing 
ſpeaks in its behalf, wiz, irs containing a great many things which have 
been ſince trump d up for great Noftrums ; and Van Helmont's lithonthriptic, 
and alcaheſt, are apparently taken hence. The following paſſage of Hel 
mont has occaſion'd me much ſpeculation : To diſtil the wars os ſpirit of ſea- 
ſalt, in order to diſſolve the ſtone in the bladder 3 digeſt ſea-ſalt for a month 
with juice of horſe-radiſh 3 and then diſtil the whole : what riſes, is the ſpirit 
| of the ſalt ; of fingular efficacy in diſſolving the ſtone either in the bladder, or 
reins, I was always at a loſs how Helmont came to know that ſea-ſalt 
would ferment with radiſn- juice; there being no hint of the thing in any 
of his other writings : but my ſurprize was over upon reading the proce 
in expreſs terms in the roth book of Archidoxa. So is the whole book, Of 
the alcaheſt, moſt apparently taken from the ſa ue. 
Among the genuine writings of Paracelſus, are likewiſe reckon'd that 
De ortu rerum naturalium, De transformatione rerum naturalium, and De una 
rerum naturalium. The reſt are ſpurious, or very dubious at beſt; particu- 
larly the theological works. 7: | 
It remains, that we ſift his merits as to medicine, and alchemy : enquire 
what wonders: he wrought therein; and on what ground his prerenſions to 
ee s ſtone, and univerſal remedy, ſtand. AR Me” 
I This, then, muſt be confeſs d, that an arrogant, aſſuming air, infected 
all his writings, as well as his actions. It was familiar with him to pro- 
miſe might _ with compleat aſſurance; upon lender, inadequate 
grounds. Could there be a greater inſtance of the man's foible in-this 
reſpe&, than his undertaking, by the mere uſe of his Elixir Proprietatis, (a 
preparation of aloes, myrrh, and ſaffron) to prolong a man's life to the 
age of Methmſaleh; and to deliberate with himſelf to what period he ſhould 
protract his own? Ir argues his truſting to imagination more than expe- 
riment: for, as he died a young man himſelf; tis certain he could not 
have experiments ſufficient to warrant any ſuch thing; nor did he ſpeak 
of his knowledge, as a phyfician ought to do, but purely of his caprice. 8 
We know not how it is, but the common body. of chemiſts both of His n ggg | 
and our times have complimented Paracelſus with the knowledge of the u- f. 
niverſal remedy; and he himſelf is at the head of the opinion: he ſwears 
by his own foul, and calls every God in heaven to witneſs, that with one | 
fingle remedy prepared from Ls aan On, | 
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they ftone, gout, cancer, or what they will: To hand down which op- 


nion to poſterity in the moſt ſolemn manner, it is engraven on his monu- 


ment in the outer wall of the church of Saltzburg. But for all this affurance, 


a man may venture to withold his aſſent :. His own hiſtory affords no great 


proofs of the thing ; nor have we any competent teſtimonies of other wri- 
ters. Helmont, who knew as much of Paracelſus as any man living, 


not believe a word of it: That author is always commending him, but 
warns us not to truſt to him; adding, that his writings are full of babble. 
Crato, in his epiſtle to Mouavius, relates, that upon the rumour of his 


© great skill at the emperor's court, he was ſent for to cure the great 
s chancellor, then laid up of the gout. Paracelſus undertook the cure; 


* and promis'da very ſpeedy recovery, on condition all the other phyſicians 
* ſhould be ſer aſide. - But after ſeveral weeks ſpent in vain, : patient 
rather going backwards every day; finding the . moſt powerful of his 
<« remedies ineffeCtual, he ſlipt privately away, and cou d never by any 
* words or promiſes be brought to court again Borrichius, who 15 5 


warmly maintains him a maſter of all the arcana aim'd at by alchemiſts, 


would find ſomewhat to do, to give a reaſon for his failure in this inſtance: 


again, Crato adds, that being at a conſultation with Paracelſus, Crato ask d 


him why he cough'd, when he had ſo noble a remedy in his hands? to 


which Paracelſus anſwer'd, I cou/d ſoon cure myſelf, were it not for this; at the 


ſame time taking up a cup of wine. 


But what effeCtually overthrows his pretenſions to ſuch a remedy, is his 
own dying at an immature age. When at Saltzlum, finding his days near 
a period, he ſent for a notary to make his will; which is ſtill preſerv'd by 
the magiſtrates of the place. The ſame notary atteſts, that he found Pa- 
racelſus on his legs, and perfectly ſenſible; only very weak and lanzuiſhing : 
If he had any notion of an univerſal remedy, this certainly was the time br 
it. As to what is objected from his epitaph, it will have no great weight; in 
theſe monumental inſcriptions, we all know how little regard is had to 
hiſtorical truch E 6.1 8 TE. 


His reel merits The great fame and ſucceſs of the man, ' which with ſome paſſes as an ar- 


gument of his being poſſeſs d of the ſecrer ; is eaſily accounted for from other 
principles. Tis certain he was acquainted withthe uſe and virtues of opium, 
which the Galeniſts of thoſe times all rejected as cold in the fourth degree: 


O porinus relates that he made up a fort of little pills of the colour, figure, 
and ſize of mice-turds ; which were nothing but opium. "Theſe he call'd 


- 


was dangeroully ill, he took à pill out of 


ki 
ſufficiently famous. 


0 y © BY 


by a barbarous ſort of name, his laudanum, . d. laudable medicine; he al- 
ways carried them with him, and preſcribed 'em in dyſſenteries and all 
caſes attended with intenſe pains, anxieties, deliriums, and obſtinate wa- 

But to be alone polſeſs'd of the uſe of ſo extraordinary and 


noble a medicament as opium, were enough of itſelf to have render d him 


1%, 


'* The ſame Cees tells us, that Para-j the pummel of his ſword, which ſucceeded 
| well, that the emperor went a-huming 


Another 


| being ſent for to the emperor, who | | 
—__— 7 the next day. 
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Another grand remedy which Paracelſus had to himſelf, was Turbith Mine- En 
ral. This is ul mention d in his Clein Spital Boeck, or Chirurgia minor; where 
he gives us the preparation. Take, ſays he, mercury, mix it up with 
* thrice the quantity of oil of vitriol; precipitate, and waſn it with water 
e and you will have a yellowiſh powder ; diftil it with ſpirit of wine, and. 
© adminiſter it to the quantity of 8 grains; it will cure all the diſeaſes a- 
© bove-mentioned.”” This is the very Turbith which the modern practitio- 
ners find of ſo much efficacy in the venereal, and almoſt all chronical and 
cutaneous diſeaſes, where violent vomitories are required : Indeed the doſe 2 - 
here mention d is too large, but he durſt try any thing. Oporinus relates, 
that all the time he was with Paracelſus, he ſpent his ſober hours in making 
his Emplaſtrum opodeldoch, and preparing Turbith ; nor does he make mention 
of any other remedies. -_ CE | AO | 
By this time we have data enough to aceount for Paracelſus's mighty fame. 8 of 
1, In that he was well skill'd in chirurgery, and practiſed it with .great * 
ſucceſs. 29, That he underſtood the common practice of phyſio as well 
as his cotemporaries. 39, That he was alone maſter of the powers, pre- 
parations, uſes, Te. of metals. , That he had the uſe of op:um to him- 
ſelf, and wrought wonderful cures thereby. And 5®, That he was well 
acquainted with the virtues of mercury, in an age when no other perſon 
but Carpus knew any thing of the matter. Theſe five concurring circum- 28 | 
ſtance take in his whole merit; and were the matter of all his glory: „„ 
the reſt was empty ſmoke, and idle oſtentation. 5 3 b 
We have but little to lay as to the philoſopher's-ſtone, which his follow- . f 
ers put him in poſſeſſion of; tis certain he was at firſt very poor, and. grew 2.5 © 
at length immenſely. rich. Oporinus ſays, he has frequently 


nder'd to 
ſee him one day without a farthing in his pocket, and the next day full of 
money ; and that. he never took any thing with him, when he went a- 
broad. He adds, that he would often borrow money of his companions, 


the carmen and porters; and pay it again in 24 hours, with extravagant woke 
intereſt : and yet from what fund, no body knew. In the theatrum alchemiz 
he mentions a treaſure hid under a certain tree, tu Papilio, nec tu Carole 


unquam poteſtis æquare; and from ſuch grounds is he ſuppoſed to have: 
had the art of making gold. But, why have recourſe to fo violent a: 
machine, when a leſſer will do? *I'was hard. if ſuch noble noſtrums as he: 
- See would not ſubſiſt one man; when we find what comfortable live 
| lihoods are now got by every pitiful pretenſion to an arcauum. 
 ?*Tis certain Paraceljus wrought abundance of great cures, and in the- 
ſame ye +; with Carpus, whoſe wealth has already been mention d; and it: 
appears he knew how to ask his fees: Witneſs the poor Canan s caſe, 
who being ſeverely handled by the venereal diſeaſe, Paracelſus refuſed to. | 
undertake his cure, but on promiſe of a huge reward; the cure was ac-- 
cordingly wrought by a ſalivation; but the Canon finding how ſoon *twas:. | 14 
| done, and with how few medicines, refuſed to give the Mpulated reward. | | 
Paracelſus, hereupon, in a rage brings him before a court of juſtice ; with 
| loud omteries demands the Judges.to order che payment ; and upon thein 
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\  _ Uerable connection with that of the life, writings, . and pretenſions of this 
..., .. memorable perſon: So that they will deſerve to be thoroughly diſcuſs d. To 
prepare myſelf to give you the more ſatisfaction on this head; beſide peruſing 
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declining it, purſued em with all the reproaches and railing, his ſpleen 
could ſuggeſt. A man thus provided, one would think, might e, ſhift 

in the world, without the philoſopher s- ſtone to help him out. | 


Van HzLmovt, the greateſt and moſt experienced of all the chemiſts 
chat have yet appear d, ſucceeds Paracelſus; twas he put the finiſhing 
hand to what his predeceſſor had but begun: vix. the introducing of che- 
miſtry into medicine. He was originally, and by profeſſion a phyſician; 


but wrought ſuch a change in that art upon his taking to chemiſtry, that 
nothing at length could go down in prov but what was thoroughly che- 


3 


* 


The fate of chemiſtry, and the idea we are to form thereof, Ser ay FRY e 


all his writings with greatattention, I have made induſtrious inquiry abour 


Aller, Iv © Joun BApTIsTA Van or As HELM ONr, was born at Bruſſels, in the year 
- 1 


Bruſſels, Wilword, and Bois le duc, the places where he ſpent the greateſt 
part of his life; and have got intelligence which may guide us in forming 
J ᷣ rm ĩ WET 


15 57, thirty-ſix years after the death of Paracelſus. He was deſcended of 


a noble family, which took its dencmination from a little chic call'd Hel- 


mont, in the neighbourhood and diſtrict of Sylva ducis, or Bris le duc. 


4 


bodlfa numerous family, not having much fortune left him, he applied himſelf to 
his ſtudies. At proper years he was ſent to the univerſity of Louvain; 
where he ſtudied mathematics, and particulary algebra, which he made 


N. 
eig 


; 4 of Poſe: 


eat proficiency in, and became eminently verſed in all the doctrines 
9 He then applied himſelf to the Schools, i. e. to the diſcipline of 


2 * iur. Ariſtotle and Galen, which was the reigning ſtudy at that time at Louvain; 
at length he tarn'd himſelf to medicine, which he learnt under ſeveral 


profeſſors, particularly Fortunatus Vopiſcus, Plempius, Oc. and with ſuch 


ſucceſs, that at ſeventeen years of age, he was thought qualified to teach 
phyſic; and, accordingly, was appointed prælector thereof, according to 
the cuſtom of the regents, and profeſſors of that age, who generally choſe | 


the moſt learned among their diſciples, to give public lectures to the reſt. 


mene doe. Thus did Helmont Z his lectures of medicine, tho' ſome ſay only of chi- 
A 


rurgery; and fo far did he here go, till he was. promoted to the degree of 
doctor in the faculty. This we learn from his on writings; and yet in 
other places he denies he ever was created doctor; but he is not there to 


At three years of age he loſt his father ; and as he was the youngeſt born 


* 


be underſtood in the ſtricteſt terms: For that he did take the degree, and 


5 in the year 1559, is certain; and there is a regiſter thereof ſtill extant a- 
mong the acts of that univerſity. His reaſon for ſuppreſſing the xnow- 


ledge of his doRorate, was, in his own words, ne imperiri homines dicerent 


e peritum 8 habuit enim imperitos profeſſores ; leſt N unskilful 


perſons, ſuch as he efteem'd the profeſſors, ſhould have 
moting one fo well skill d as h Ty: ut Se ene 


ö 
* * * 725 


eredit uf pro- 
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Hiſtory of CREMAISTRT. ; 
© "While he was here, he aſſures us he read over Galen rei and e 
| crates, and all the Arabs, and Greeks, once; and this before he arrivd at 
twenty two years of age * fo that he had laid in an ample ſtock of the 
learning, and arts of thoſe days, e er he came to chemiftry.- . 
Now that he had gone through his courſe of ſtudies, and was arrived Fils is 255 
at the dectorate; he enter d upon the practice of phyſick: but his ſirſt ee ape 
ceſſes came vaſtly ſhort of his expectation. This put him ſtrangely out of 
humour with the art; which another incident, about the ſame time, help'd 
to confirm. It happen d, thro ſome extraordinary familiarity with a maid 
of quality, that he caught the itch: upon this, his brothers of che pro- 
feſſion were applied to, to help rid him of ſo filthy a diſeaſe. He teld 
them what meaſures he had already taken; that he had 'open'd a vein, „ 
had taken ſcammony, x. and they applauded every ſtep; ordering lim 
withal, a diætetie decoction. But all was in vain; the diſeaſe: kept irs 3 
hold; and the whole faculty was baffled. Hence, he began to be in 22 Wan. 
whether phyſic had any foundation in nature. D7 8 LAB £ 7 ras | 
Under this mortifying uncertainty, he refolyd' to ſell all his books, and 
diſpoſe of his effects; and . travel'd about from place to place, to inform 
himſelf better; and learn what there was further ro be known. He had 
here time for reſſection, and began to think it a judgment on him, for run- 
ning ſo eagerly after medicine; contrary to all the intreaties, and remon- 
ſtrances of his friends, and relations. Thus unhappily did his days | paſs, 
the ſpace of ten years; when,” about the 33d year of his age, he acciden- 
tally met with a Paracelſiun ehemiſt. Upon a converſation ae them, 
the chemiſt aver d he could do more with one or two of his chemical pre- 
parations, than the Galeniſts with all their ſtock ; and that Payacelſus had 
done more than all the other phyſicians put together For a proof, he 
cuxed him of his itch by means of ſulphur; and ſhew'd him ſome other 
ex eriments. ry 93 LE AY Fo LIT Wa * Ann 7 * LR 309 677 4 1 "77 2 
1 e rere or H9 began now to take heart agam : this new light Take: to . 
ſoon alter'd the courſe of his choughts; and to chemiſtry he falls with all "#2 
his might. In order to this, he retir d to Vilword; where he lived a long 
time, in great eaſe, and tranquillity, out of all road of his friends, = 
acquaintance, wholly taken up in chemical operations, night and day. 
Here, with unwearied labour, he examined the whole tribe of bodies, E en SE 
both foſſile, vegetable, and animal, by the light of chemiſtry - and chus i Me. 
firft furniſn d a new bedy, or eburte cf chemical knowledge. Here it was 
he made thoſe noble experiments, and diſcoveries, of oil ef fulphur per, 
campan; the Laudanum Paracelf. Acidum boftile, &c. ſpirit of hart s-horn, 


3 


t [ 


ſpirit of human blood, ſu volatil. oleoſ,” Kc. cs FD 

Io look back a little: he had of many years been a maſter of the plii- 

loſophy of chat age, which cenſiſted wholly in words, wirhout fabts, r 

experiments; he was now become deep in chemiſtry, Which is alf experi- 

ment, and no ſound ; and he had before attain d the Galenital medicine, 

and that of the Arabs, which turn wholly on the four elements, four hu- 
N 11 TTF e ay . n N = mours,.. ; 


mours, and four qualities, and uſes few other remedies beſide phlebotomy, 


| -purging, and Cartharides. 7 5 e DNS RS” 
Reduces ell me Now, a4 man of his genius, and views, ſeeing ſo many more powerful 
—_—_— remedies produced by chemiſtry ; naturally enough began to imagine, that 
All might be true, Paracelſus had advanced; and thus took the contrary 
bs byaſs, run counter in every thing to the Galenic ſchool, baniſh'd every thiz 
of that kind out of medicine, and reduced the whole art to principles 
chemiſtry, He tells us he had long obſervd the impertinence of the 
ſchool-doctrine, both in philoſophy and medicine; and that it was only fit 
for talk, not action: in which ſentiment he was follow'd by the great lord 
Verulam, who every where ſtiles the peripatetic ſchool Legodædala, as talk- 
N ing a deal about the nature of things; but handling nothing. 1395 
e, mg. With ſuch views he began to write: his firſt production was of * ſpau- 
nuaters, printed at Liege in 1624, and procured him a world of eſteem. 
There are abundance of good things in it, and but little of that opiniona- 
_ tiveneſs, and boaſting, which ſhew d'irſelf in his later works: he had it 
rinted the ſame year at Cologne, with new experiments. In 1644 he 
publiſhed his ſecond piece, Q the humours t, againſt the humouriſts; a 
third, Of fevers|| ; and a fourth, Of the ſtone ff: which are all the books 
he publiſhed in his life-time. _ 2 5, F 
| n after the publication of the laſt, he died, viz. in the ſame year 
2644 ; on the laſt day of the year, and the 67th of his life. So that what 
has been ſuggeſted by ſome eminent chemiſts, wiz. that Helmont had 
changed his ſentiments, and had got quite other things in view, e er he 
died, appears without any ground; as he lived but a little while after 
finiſhing the laſt, and all that time continued indiſpoſ el. 
He was very ſober, and mona in his way of living; of a firm body, 
and a healthy conſtitution. His way of writing is very entertaining : and 
1 5 his ſtyle, tho not always Roman, yet never fails to be elegant. 
| Me have been aſſured by perſons who knew Helmont, and converſed 
On" with him, that he was ſcarce known in his neighbourhood ; that he did not 
apply himſelf to practice; nor ſcarce ever ftirr'd out of doors: only, a 
few of his next country neighbours, he uſed to give his advice to, gratis. 
He had been invited to the e rely court; as alſo to that of the Elector 
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4 FH Palacios 1 quality of chymiſt, and phyſician to thoſe princes; but he de- 
| 3» e en,, oh yt t i 
1 | Ioath, Ass he perceived death drawing nigh him, he call d his ſon, Fr. Mercury 
[: | ab Helmont ; and gave him the following re . Take all my writings, 
9 the crude as well as the finiſh'd ones; and join them together: to your 


haas pleaſed almighty God, who directs every thing to the beſt purpoſes.” 


This ſon, with whom the depoſit was left, was a perſon of deep 


. 2 e care I commit them; do with them what you think good. For ſo it 
c 5 thought, 


ö | and meditation; but a little tainted- with enthuſiaſm; and in his father's 
i © | life-time had ſtrolled about with a gang of gypſies. After the father's de- 


® De aquis ſpedani f De bumoribus, | De febribus, f De lithiaG, = 


CLeeaſe, he acquitted himſelf of the truſt, by collecting all his pieces to 
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| ; * 
and publiſhing them jul as he found them, without any regard to order, 
conſiſtency, or correctneſs; and beſide, truſted the imprefſion principally 
to the printer: ſo that we frequently find Helmont relating things in one 
place, Which be contradicts in;another; nn... 
Indeed, tis no wonder we don't find the ſame tenor throughout; for; 
as chemiſtry grew under his hands, and as a world of new views muſt 
turn up in the courſe of forty years, which he ſpent jn gradually im- 
proving the art; tis eaſy to conceive how there ſhould La difference 
tween the firſt, and laſt. The firſt, faint attempts of à raw, unexpe- 
rienced novice; may well be allow'd to differ from the ſolid productions of 
A veteran, like n M tkkkktt Won 2 ation T2 
Thoſe he publiſhed himſelf, are all excellent: that de Lithiaf, is incom- 
parable, and goes beyond any of the reſt: that de Febribus, is @ valuable 
. work. That de Humoribus is certainly a fine piece: The  Galmifts are here 
drove out of all their holds; the doctrine of the four elements, four qua- 
lities, four degrees, and four humours, with the method of cure by tem- 
pering thoſe degrees, are clearly and directly demonſtrated to be falſe, 
and inſignificant- The book de Peſte, which is one of the poſthumous 
pieces, has a deal of things; tho* it does not come up to the merit 
of the former. But the reſt are all ſo much inferior, that one would ne- 
ver ſuſpect them to have come from the ſame hand 
The beſt edition is that of Amſterdam, in quarto, apud Ekevir. In the 


Venetian edition in folio, there are are a good err gere, not Helmont's. 


And the ſame may be ſaid of the edition lately publi 


| | 01 d in Germ. 

It remains, that we conſider a little, what judgment ſhall be form'd | 

of = man; and, particularly, as to his pretenſions to the univerſal re- 
Flle himſelf proteſts, in the moſt awful manner, in preſence of Almighty En peteafon to 
God, and as he expects mercy at his hands; that he has a ſingle remedy r He 


wWherewith he can cure all diſeaſes, without any kind of evacuation, and 


merely by correction, or alteration. This, we find, not in one place only; 
but ſomething like it is inculcated in almoſt all his writings. A phyfician, 
he ſays, who cannot cure the lepra, radically, is not worthy the name of a phy- 
fician.—— 4 phyfician, who cannot cure all fevers by one potion of a fimple 
_  diaphoretic, does not deſerve the appellation. Let every one, who cannot 
cure all diſeaſes with the alcabeſt of Paracelſus, be expel d the faculty——=And 
. ormnerm rho enth ana Pad 2004 rad Aeon 
© Bur his notion of the origin, and foundation of an univerſal remedy, is 
very peculiar, and ſavours of that enthuſiaſm which was a part of his cha- L. 
racter. No poiſon, ſays he, can act on a carcaſs: if, therefore, it have Pega of the 
any effect, tis by means of life; which life he calls archæus ; and aſcribes 
both underſtanding, and knowledge thereto. If now any heterogeneous = 
body happen to be preſent to the archæus; it riſes into a fervour, endea- 
vours to expel the hoftile matter; and, in order to that, exerts all the 
force of the body. To cure any * therefore, is to pacify, and _ > 


* 7 


« „* 
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34 Hife of GAM 1 
poſe this archeus. This archevs, he holds, is irritated at the leaſt appea- 
rance of any thing heterogeneous: and as its office is to watch over the | 

health, and ſafety of the whole body; it is excited at the very ſhadow of 
the enemy, calls its forces to the charge, raiſes fevers, and deſtroys the 
whole body. The thing required, therefore, is ſuch a remedy as may 
readily pacify, and lay this unnatural fervour-upon all occaſions : and this 
JJ, Wen erik an - 
| ; This doctrine of Helmont would not be fo abſurd, did not he aſcribe 
underſtanding to his arches. Setting this aſide, the principle which ren- 
ders poiſons deadly, and remedies beneficial, is the circulation of the blood, 
No doubt but Helmon was apprized of this before he died. For Harvey 
had publiſhed his diſcovery ſome years before; which Helmont could not 
"i but fall into: tho\ he might chuſe diſſembling the matter, in regard it un · 
4 twiſted a good part of his ſyſtem z which he might want leiſure, or incli- 
nation to reform, and work ane. „ 
le adds, that Adam, had he retain'd his innocency, would have lived 
for ever ; inaſmuch, as he would have-fed of the tree of life, growing in 
Paradiſe : but that, upon his fall, God removed the tree of lite, and hid 
it in the heart of metals. If, therefore, we can any | how-extraC&t it out 
. 1 425 ſame; we ſhall ſtand the ſame chance for immortality as Adam 
8 Now, whether Helmont had any ſuch remedy, or tree, as he pretends, is | 
* the point to be conſider d: if he had, we muſt certainly find ſome inftance 
Vanity fbi pre · He had three ſons; two of which, he owns, he could not cure of the 
texfiow» plague, but loſt them both: and yet in his book de Peſte, he expreſsly de- 
clares he could cure the plague, and all other diſeaſes. 
. Again, he had a daughter ſeiz d at five years of age with a flight le- 
proſy, which e produced livid ulcers, and dry horny ſeales over 
555 Yar whole body: he attempted her cure far two whole years ſucceſſively ; 
but in vain: and yet he is continually boaſting, that the alcaheſt eures the 
lepra immediately; and he ſwears by the immortal Gods, that he is maſter 
the aleaheſt. However, inſtead of applying it, he ſent his daughter to 
the image of the virgin Mary, in the hoſpital of St. James: from whence, 
he ingenuouſly owns, | ſhe returned back, perfectly ſound, in an hour's 
His wiſe, too, had been ſick for ſome time. He lid what he could to 
recover her; but ſhe laugh d at him, as not capable of the cure: nor did 
all his endeavours avail a ſtraw. It happen'd, about the ſame time, that 
Buller, the famous Engliſh phyſician; was clap'd up in priſon for -counter- 
oy ee e coin; and Helnont was ſent for to Bruſſels, to be an evidence. 
Here he contracted; an acquaintance with Butler; and ſeeing him perform 
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ee, ſeyeral extraordinary cures with his ſtone, he ask'd-Butler how: he came by „ 
the ſecret: My dear, anſwers Butler, laughing; unleſ you arrive at tbe cure = 


* 


of all diſeaſes by a fingle remedy; yon be 
the age of | Methuſalem, 


. was om 9 
8 * E 8 2 ö 0 ty b 


. : 70 * N a F © . * * , : 8 
| == 45-57 1 5 5. WB 
ve IF - = £ "S 3 - 3 & : 
_Hifory of CREMISAT EK. 


At his return home, Helmone told his wife he had now got her remedy 3 
and that ſhe was to be cured by Butler's ftone. Accordingly, the ſtone 
being ſteep d in oil of olives, and the oil applied on the part affected, ſhe 
Let us now ſee how: he managed his own body, when out of order. If 
neither his ſons, daughter, nor wife were dear enough to him, to make 
him apply his remedy ; yet ſure he would not have grudged it on himſelf, 
— — fandeay HWA SHIGING 
- "T1 -third, year of my age, I was eiz d with a ſlight 
7 2 1 with a N which 1 r. a DO 
this was ſutceeded by a pungent pain in my ſide, and ſternum; à diffs 
culty of breathing 5 a ſpitting of blood.” We have here a perfect 
deſcription of a genuine peripneumony, with an inflammation of the fide; 


pleura, and lungs. Hippocrates would here have directed him to forbear- 


letting blood; and to have immediate recourſe to demulcent remedies. 


was applied on this perillous occaſion.: I immediately took ſcrapings 
© the penis of a goat, reduced to powder; and the pain vaniſh'd*” Vion 


“there ſtill xemain'd. a little cough [for he was not yet cured, nor the 


matter of the diſeaſe carried off.]. This ſtuck faſt by me, accompany'd. 


% rings e , a continued fever, and intermitting pulſe. 


2 At lengt h, — 2 | : 3» 
* draught of wine with lapis caxcror. and the ſymptoms' all diſappear'd.” 


So far was this mighty chemiſt from applying any chemical arcanum, or 


_ univerſal medicine; that, we ſee, he took none but the moſt contemptible 
SGalenical ones: co of a goat, goats blood, and lapides cancrorum: 
and this in a pleuriſy, peripneumony, and pain of the N 


But let us ſee how he died: He was taken ill of an aſthma, which Moone of bis 


{9d him fo, that he was obliged to riſe at mid-night, and fetch his 1 


breath out at the window. This diſeaſe he could not cure; but let it 
degenerate into a vomica pulmonis, His ſon adds, that he died under a 
ſlight. ſuffocation, and deliquium, perfectly ſenſible, and apprehenſive of 
the approach of death. It were needleſs to ask, what was now become of 


the tree of life? and why he died ar ſixty-ſeven years of age, with: the re- 


medy in his power? i wan 264 1 5 
In his treatiſe de vita longa; he afferts that cedar - wood, reduced into an 
ens by the alcaheſt, is that primum nature, one or two drops whereof ab- 


ſterges the matter of all diſeaſe, cleanſes the blood, reſtores the vital juice, 

and revivifiesa eee moment; ſo that with the uſe . hereof it were 
to die. What abſurdity! And does not Helmont 

rave? The alcaheſt he ſwears he has; and cedar- wood is eaſily pro- 


impoſſible for him 


Let us now ſee what courſe he really took, and what univerſal eme mos fete 5 RY. 4 
_ - diſeaſe continued:} The next day, I drank a drachm of goat's bid; 
©. by which, in three days time, the Janguinis diſappear d: but 


ain in the ſpleen: to; remove which, I took a 


33 a 7 ; 
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cured: What boots it to protract other peoples days to the longeſt period; | 


and to die young one -le ?: 
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and nights, in a ſollicitous peruſal 


Hiſfory 'of CREMAIST Rr. : 
His ſon Mercury was maſter of all his ſecrets z knew the powers of all 
his medicines ; and all the father did, or could do: and, withal, was a 
perſon of great candour, and humanity. This gentleman, being ſent for 
to an excellent lady, the wife of a friend of mine, who had generouſly en- 
tertain'd him in his houſe a conſiderable time; with a requeſt, he would 
cure the lady of a diſeaſe in the ſtomach: he order d her every morning, 
and evening, to lick upon Cyprus vitriol, with the tip of her tongue: 
which was all the arcanum he knew in ſuch a caſe, — „ 970 gages 
It appears, then, contrary to the unanimous voice of the whole tribe of 
chemiſts, that Helmont had not the univerſal medicine. And if theſe two 
ons, the greateſt, and moſt famed for chemical knowledge, that ever 
ived; and Whoſe pretenſions, of all others, ſtood the faireſt ;; were guilty 


of direct falſhood, and deceit, in pretending thereto : it may be taken for 


granted, no body was ever yet maſter thereoppß. 
We have taken all this pains to unravel, and clear up this mighty myſtery 
of chgmiſtry ; of which ſo much ill uſe has been made; and to ſet the pre- 


tenſions, and arcana of theſe patriarchs of the chemiſts on their true foot- 


ing : that our reader may be prepared to obviate, and cut ſhort the empty 


. boaſts of the common chemiſts, ho have eee the cloud and em- 
| barraſs wherein the matter has hitherto been involved. 55 


mention d; I was at once diſcouraged, and caſt off from all thought of 
ever practiſing phyſic more. For, as they aſſert it needleſs to enquire into 
the cauſe, nature, ſeat, ſymptoms; effect, Cc. of a diſeaſe ; or to trouble 
one's-ſelf with regimen, diet, &c. ſince with one little, fimple medicine, 
all diſeaſes may be cured, alike ; and death ſhut out from every door: I 
was hence ſtruck with the utmoſt oor and began to ſpend my days, 

f their doctrines, and experiments, to 
t ſome opening into the ſecret; as never ſuſpecting, that men, chriſtians, 


For my own 5 after reading the writings of the two authors above- 


- ſcholars, artiſts; nay, and men of the ws ap minds, the ſineſt parts, and 
the moſt extenſive knowledge, and skill, the 


Genii of their age, the foun- 
ders of uſeful arts, and the benefactors of mankind, ſhould. be guilty of 
ſuch mean, premeditated falſhood, back d with all the religion of oaths, 
and imprecations—But I was ſoon diſabuſed : by an inquiry of ſome 
who had been perſonally acquainted with Helmont, and even of his ſon; 1 
learn'd how much a warm imagination, a working, brooding head, and a 
ſpice of the ſpirit of enthuſiaſm, may do; and that he was not leſs ridden, 
and abuſed by his own diſtemper d reveries, than his readers are by his 
mighty aſſertions. - © | FFF 

rom Paracelſus's, and Helmont 's time, the number of chemiſts, and-wri- 
ters in the art, grew immenſely; ſo that, to rehearſe them all, would be 


- endleſs. The art once form'd, and laid out, there was matter for infinite 


heads, and hands, to diſpoſe, digeſt, build, pull down, teach, controvert, 
purſue, fill up, reduce, and apply it. Accordingly, there is ſcarce one 


| Infinity of au ATT TO be named, of ſo late a ſtanding, that can reckon up ſo many au- 
thors 2.4 


thors: witneſs Boreli's Bibliotheca Chemica, printed at Heidelberg in 1653; 
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ted; and yet he mentions none but thoſe of his own knowledge. . 

who took more ſcope, found above double that number at the ſame time. 1 
It may be added, that the ſeventy years elapſed ſince, have produced more 

Here therefore, we muſt end our career; the field is too vaſt to enter 

on. We have conducted chemiſtry from its riſe to its ſtate: its progreſs 

is now at an end; and the rivulet we have hitherto purſued through — - 
all its tours, and augmentations, now. terminates -in an immenſe ocean; 

where, if we cannot conduct you to all the coaſts, and iſlands; we can, 
however, point out the principal roads, and ports; mark the rocks, an 
dangers; and inſtruct the young adventurer how he may purſue his yoyage 

with the moſt ſecurity, an amen g For chemiſtry is not only a 1 4 5 

and intricate, but a dangerous road; and he ho enters on it, muſt pro- on ms *, 
ceed, not only with addreſs, but with circumſpection, and care. ted with great 
part which relates to metals, is remarkably perilous : The ſingle. vapour _. 

of arſenic may either immediately ſuffocate, or occaſion. a debility for ever 

after; And an author who relates an experiment, without expreſſing every 

circumſtance thereof in terms at length, is not only uſeleſs, but even dan- 

— "Tis on theſe minute circumſtances that the event of every operation 


* 


depends; and an alteration in any of theſe, may not only prevent the ſuc- 

ceſs of the whole, but even render it, unexpectedly, fatal and deadly. For 

an inſtance: if in preparing p. nit. dul. an author ſhould only ſay in the 
general, Pour the funk of wine on the nitre, in a tal glaſs, the operator would 

certainly be ſuffocated- To avgid this, it ſhould be laid, Inflit, che. ſpirit,.. 

drop by drop, under the chimney. - Tis not ſafe; trying any thing, therefore, Choice therefore to 
after an author, unleſs he be of aſſured accuracy, and note even all the Read Ang 
lateral circumſtances, to be guides to us. bio. 

Jo impreſs this the ſtronger; I ſhall ſubjoin an inſtance of the peril my- 
ſelf underwent”: I had long entertain dan opinion, that phoſphorus might 
be procured from human blood: to put the matter te a proof; I took a 
quantity of blood, and extracted from it every thing that fire would bring 
away : the remainder was a thick, viſcid matter: this matter I burne 

with fire in a cloſe, fortified retort, and came at midnight with a candle, 
do ſee the effect. I preſently. perceiv'd the neck of the retort was begin- 
ning to be ſtuff d with a thick matter, which aſcended from bottom to. top; 
and foreſawi the neck would ſoon be quite cloſed; and apprehended che. con- 
ſequence. Accordi 7. 1 immediately with rew ; and was no ſooner 
gone, than the aſcending oil, by its elaſtic force, burſt the veſſel into a mil- 
lion of pieces; and in one moment ſer the whole room, as it were, in a flame. 
Had I been by, I had doubtleſs periſh d; (either by the fragments of the 
| laſs Nas rag mes of the oil; or elſe my reſpiration had been inftattly | 
F ; SER Mm 
Wie proceed, therefore, to chuſe out the heſt authors; and thoſe we Thrſe authors re- | : 
would recommend for a regular ſtudy of chemiſtry, Theſe we ſhall reduce 4% js. ' 
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. Tho firſt claſs includes the ſiſtematical writers, or thoſe who hae: col- 
lected all the known things, i. e. all the operations in chemiſtry into a body, 
and digeſted them in form and order of an art or inſtitution, for others to 
learn by ; commonly with ſome addition of their own reaſqnings at the mod 

: of each operation. Of theſe, - 28 2 

Fr the faſt place, el noon IL — — 

The bock is in 129, anch de been 1 reprinted, with notes 3 


Wn 


„ bands. | 
Crollius, Oer Ane 5 comes next, on account of his. t Baſilica Chymia. 
He-was a phyſician of ee the emperor's chemiſt 5 and a ſtre- 
nuous adherent of Paracelſus, whole: pupil e had been. Hartman has 


wrote a comment” on him, under the title of Harrmanni cummentatio in 2. i 
ee chymiam, wherein are abundance of cautionary rules, and the 


„ diene every where exactly deſcribed. The work is in we; it is alſo nd | 
among Hartman's works in folio. 
Glafr, * Gras, a chemiſt in the court of the French 8 Gas: He wrote 


a French treatiſe in 129, entitled Traitte de la Qymie, wherein | the cireum- 
ſtances of the proceſſes or operations; are briefly and faithfully « deſcribed. -: 
"Nic: EE Faure, or FEVR, by nation a 9 flouriſh d in the courts 
. of England a nd France, as chemiſt to king Charles II. and Lows XIV. He. 
publiſh'd a book in French under the title of Traitte:de Ia Chymie, in two vo- 
8 les in 80 afterwards in 12%; which latter is to be prefer d. He is 
. highly to be valued and commended, as both delivering the whole art, with. 


all the preceſſes; and as he every where preciſely notes all the minute 
circumſtances! \ No body is 8 and accurate in the eee, 


bis experiments; he is particularly careful to note all the dan 
deadly . But he has this defect, that in his reaſonings eee 
much of the chemical Wirie; and talks too largely of the — of his me- 


dicines. | 
Mr. Boyle quotes oo th Pick the. 3 1. F. — mentions bs. Zug 
prinum of balm, whereby he pretended to reſtore-youth and vigour to old 
worn-out animals. 755 
Lruzkv the elder, a celebrated e of the royal academy 15 ſeien- 
ces, and chemiſt of the late king Lowis XIV. has given us 5 excellent 
work in French, entitled. Cours de Chymie. The beſt edition is that of Paris 
in 8801713 which has many things not in any of the precedent ae 
It contains alt che principal operations belonging to the three kingdoms; all 
which are deſeribed with great candour, and no- leſs accuracy. To each 
3 added ſcholia or notes, containing the phyſical reaſons thereof. He is e- 
where minute in enumerating all the circumſtances of be R 


an ud particularly whore my e ce ae e ee, 309 WI 35 
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—— born at Rngn in „ 5 
. chemiſtry he 1 — 


_ [Lemery 5 


* 


* L 
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172 al e thecary of g : 
ll = , Who makes ſo t aſ the place, to Sens > diſcipline he W. 


bgure among modern chemiſts, was committed; but ſoon it muſt be | 
bg — - 


* . ; 
; = 


my Jo. Corn. 3 


*. 


well to be read. He is an honeſt 


ey of n 221 1 Nx. 
at Utrecht; - — 
writer, and ſufficiently accurate: 


: of 


he delivers good matter in an excellent ſtyle, tho his reaſonings are 
not ſo much to our mind. His Elementa Chemie are printed in 4, and 


: r oats 


4 


a of his 3 M. Martin, 


| BY c emily; Ke duce — 
85 


* 


tour thro the kingdom, to learn what he 


All 


a he bimſelf expreſſes it, 4 little truth 


—_— Tuces ded. 


| 995 ole 

1 

in ſcience Fo 3 bj maſter) 
knew, he went to Paris in vo thereof. No 
Here he applied, himfelf to Monſ. Glaſer, 
demonſtrator of chemiftry in tlie kings 
garden; but finding his — maſter full 
of. obſcure notions, and yet a niggard bf | ord 
ſuch notions as he had, — reſolved on a 


could get from the chemiſts abroad. At 
Montpelier he made a ſtay of three years; 


85 digg: e eng well forniſh'd,::he' 
Id. e Ty anderrookeo Prac- | 

Cp 1072, ATE), A ma- 

as, e ears, he return” 25 an | 
ompliſh'd chemiſt; and exhibited” his 
firſt courſe'of chemiſtry in the laboratory 


Paret Conde. Animated war of the ſucceſs 
an, & 1p rape rip himſ nf in the company 
hecaries; 125 nd a rer 

o 50 own in the Rue Galinide, where 
perform'd courſes With infinite upplauſo, 
all the virtuoſo's of Paris reſorting $0 his 
cave. Foreigners ſoon fl lock d in pace from 
parts; and Paris was then the ſeat of 
chemiſtry, dr lg jg the Rudents Teber d, 

582 is now. Sh * 
preparations. already come imo: 

eat vogue; and. ome of his N 

a the magiſtery of Biſmuth 


rought him money in abundance. 


Tue face of chemiftry had till then been 95 


firan ly clouded; Qpaint, enigmatical 
N and imaginary, ſympathetic proper 
ties of bodies every where, isfigured it: or, 


Was io 8 in a great deal of felſe-“ 
hood, that it was ee inviſible, and 
2 two almoſt inſeparable. M. Lemery 
affected obſcuri- 
dit e | 
2 and (germs ideas; threw |, 
No TIO e 
ir to the tſle and pho ſophy o e 
n 1675 he printed his courſe of of cer; 
os = was receiv'd with great appla 
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e'er it. ts its 


* ; wn oy «> 
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"7 55 8 
rate; and it was not 
in the 2 vor lng wr it Spani ſh, 

45 Datch 3 ae 285 of 

ts, however, he till reſe 
particularly a wor: mild'emetic ſurer than 
ordinary; and à meſenterie opium, 
wherewith he ie Laid to have perform”: 
notable cures : he is even ſaid fo, Sr 
conrented himſelf with . ſe veral 
of the operations more ' eaſy 
had been; 


ee of facility, which he was acquaint- 


In the year 1681, the religious troubles 
coming on, M. Lemery, who profeſs'd the 
reformed religion, began to ſhare therein; 


limited. time. The elector af 
hereu 
mb r M. SSanbeim, to cotne to 

where do. would rect a poſt of Chemiſt, on 
ſe for him ; but h declined it ; and 
an of ſom 
courſes. "her. the time prefix d but the 
court growing more ſevere, he came over 
into E 


received by: King; "Charles IL who 
1 the effects 


if at all, 1985 Bel to . 29d 


doctor in chr qual 
hoping co be elter d- Ander t _—_— 


The good man, act able to — him- 
ſalf his ſuffer ii — 


he . 15 «pl 
Suga fn 


ions at an Un 


141 


C 


ſentit 
che 


eee 


without | revealing the we c 


order d to lay down his eourſes in a 


on made him an invitation, b. his 


f ſome connivance, perform d | 


It 1683, and Was favourably 
him ſam, — — of N Bus Fo 5 
ike to | 


che pra Rice gef phy of the _ 
A poſe t 0 all e oy 
fe be and left with LE * 


contain a _— — rpg pws and. 73 operations, x no 5 
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Le Mor. LI Mon v, profeſſor of chemiſtry i in the univerſity of Leyden, n. 


Hiſtory wy Cunret * 


ſhall mention. He goes thro and explains every thing; but inſiſts on a- 
bundance of operations, which have * 5 72 been uſed : his work. is 
rinted in 410. 


Nur. ant, The ſecond claſs en the merallurgic Bak by mani i is amber . 


Agricola. | 


1699, he was elected aſſociate 


ſtood the whole art of prepari ng and working metals, from the lebe or 
ore, to the utenſil, This part of chemiftry, therefore, is employ d in the 
finding, digging, purifying, and rendering of metals malleable; and con- 


ſiſts of four 1 The 1ſt teaches how metals grow in the mine, how they 


are diſcover'd,” and how procured out of the ſame; the 2d how to ſepa- 


rate the metallic from the other matter of the. ore; the 3d how to reduce 


the ſeparated metal to its ſim li icity, and ductility; and the 4th to work, 
gild, poliſh, and imitate the ner metals in the coarſer. 2 1 the of oa 5 
thors 1 be read bereite nA 


e 


-containing a treatiſe de Re b xg 1558 75 "> wy | 

: Lazarus ErxcHervs, or AB: ERCKEREN, deſerves the oY hk; He was 
ſuperintendent of all the mines in Germany, Hungary, Tranſylvania, Tyrol 
Oc. to three emperors ; whence. he was Furniſh" d with a compleat ſtock of 
metalline knowledge. | 

He ſhews by what ſigns to know where metals are; then, how the veins 
are to be open d; how dug; how ſeparated; urified by mercury, ce- 
mentation, c. He is really an experienc'd' can id, and honeſt writer; he 
relates nothing, but what * had himſelf ſen, without a word of theory 


_. or reaſoning ; and every where N as if 5 were 2 firing before 


the furnace, and relating what paſs d. 


pon revival of the! Grad in ral i is turm and tortured Aifoluth 
* 2 e and] ſublimations, e e eee 
Ser the end of the fame 3 upon — Sec. a thouſand ways, and into a thouſand 
death of M. Eowrdelin, crew Are "tbr oy, with regard both to medici 745 
then ie f- on a why; work, h he 5 oſophy. From this time he be | 
read to the academy plece-meal ; ; and at{droop under old age; ſurrende his 
E publiſti d together ; viz. the Traits 0 of penſionary in rene of his ſon, and 


. 6 of an apoplexy, in 1713. Us 


* 
3 * 
* 4 


5 His way is thus: In Hungary there is ſuch a mountain; wherein you have 


C . 
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ſuch an Earth; beat or grind it into powder, and waſh it in water, and it 


will be of ſuch a colour, ſmell and weight; and will contain ſo much gold, 


ſo much ſilver, ſo much copper. In ſich manner he teaches how it Is to 


— 


4 


be ol e the fire, and how burnt ; what rules and figns are to be ob- 


ſerved therein; how the fire is to be fals d or diminiſh'd, Oc. | 

He never fails enumerating every circumſtance ; and always in the moſt 
open artleſs manner; and in a clear, obvious ſtyle ; adding figures, for 
further illuſtration : His book was wrote in High-dutch ; and printed in 


folio: and of ſuch value is it held among the curious, that Mr. Boyle la- 


ments his wo SOT ng. that language, merely for the ſake of reading 2 


this author. But it has ſince been tranſlated into Latin, with excellent 
notes; ſo that this ſingle work might almoſt ſuffice for the whole art of 


metals. X 


The number of writers in the metallurgia, is almoſt infinite; the greateſt 


part of Borelli's 3000, are of this Claſs : But the practical writers moſt of 
em 


em take their matter from thoſe two above mention d; and the reſt have 
little more than ſpeculation, and theory. However, it may be proper to 


diftinguiſh. | : | 
Jo. Rupoten. GLavss, a celebrated chemiſt of Amſterdam, accounted 
the Paracelſus of his time. He had travełd much, and by that means at- 


_ tain'd to a great many ſecrets. He wrote above 30 Tracts; in ſome of 
Which he acted the phyſician, in others the adept, and in others the merallift. 


/ 


He principally excel d in the laſt capacity ; and yet, even here, he comes 


Glaube. 


ſhort of Agricola and Ercher, in point of fidelity, F N and exactneſs; 


being ever forward to mix his own ſpeculations, and x 
the matters of fa&. 


nings along with. 


He was a perſon of eaſy, genteel addreſs ;-and beyond diſpute well ver- | 


ſed in chemiſtry ; being author of the falt ſtill extant in the ſhops under 
the title of Sal Glauber: ; as alſo of all the ſalts by oil of vitriol, Cc. 


He is noted for vaunting and extolling his arcana and preparations ; and 
is even ſaid to have traded a little unfairly with his ſecrets : The beſt of 


em he wou'd ſell at exceſſive rates to chemiſts, and others; and. would af- 

terwards ſell em over again; or make em public, to increaſe his fame: 
Whence he was continually at enmity with one or other. 1 

The principal of his writings are de Furnis, and de Metallis ; which tho 
wrote in Dutch, have been tranſlated into Latin. | 

It was this Glauber, who ſhew'd before the States of Holand, that there 

is gold contain'd in ſand ; and made an experiment thereof to their ſatisfac- 

tion : But what Pliny ſaid of C. Caligula, ars detrimento erat, obtain'd here 


| likewiſe; fo much lead, fire, and labour being-employ'd in procuring it; 


that the art would not bear its own charges . However, he ſhew'd pretty 


* Sthall, however, thinks, it might ſtill fit is filyer, ſand, and litharge ; and the fil- 
turn to account; the proceſs is very fimple, fre does not waſte in the operation, but is 


and takes up little time. All they uſe in refined thereby. 


a 


His ex 8 
ore the States 
Holland. 
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„ rr 
plainly, that there is no earth, ſand, ſalt, ſulphur, or other matter; but 
has its ſhare of gold. a ; 8 „„ 
Geber the Arab above-mentioned, has many excellent things relating to 
the art of metals; but he is too full of the philoſopher's-ftone, and conſi- 


ders metals too much with a view to their exaltation. 


Paracelſus has ſomething on the ſame ſubject; but written in ſuch a man- 
ner, that it is not eaſy to be underſtood. | ng . 
The third claſs contains the Alchemiſts, or thoſe who teach the art 


Sango! bach Of converting baſer metals, into more noble. Alchemy may be di- 


of alch:my. 


Pher*s ferment, a matter which being pour 'd on gold, converts it into the 


vided into three branches: The firſt ſnews how to ſeparate the glebes, or 
corpuſcles of gold contain d in other metals: The fecond how to digeft and 


_ ripen the crude, imperfe& matter of gold in other metals: The third, to 
' tranſmute or convert one metal into another. The firſt part belongs to the 


metallurgia : The laſt is employ'd in ſearch of the philoſopher s-ſtone, i. e. a 
powder, a little whereof caſt into a quantity of any metal in fuſion, con- 
verts it all into pure gold. Not contented with this, the alchemiſts will 


* 


needs carry this laſt part much farther: viz. To the finding of the philoſo- _ 


philoſogher's-ſtone. . | - 5555 Hl 4 

The road to fame by the way of alchemy, is very ſlippery and hazardous. 
The candidates hereof, inſtead of the immenſe riches the art promiſes, afe 
frequently rewarded with the extremeſt indigence ; and plentiful fortunes _ 


often have been ſquander'd away in the purſuit: This, however, we ven- 


ture to ſay, that no man, who has a tclerable knowledge of alchemy, can 


ſpend much money therein. The principal occaſion of expence, ariſes _ 
hence, that thoſe who pretend to teach the art to others, or to attain, and 


practiſe it for em; fraudulently require a deal of gold and ſilver, as ne- 
ceſſary in che operation * : But the truth is, an experiment is as well made 


Fn with 


* 


as if ſome part were converted. 


and preſent it. under 


5 * Kivrcher gives a long detail of the ſli _ 


and devices praiſed by the alchemiſts to 
| impoſe on the ignorant: In all their 


rope: 
rations they uſe gold, either to gild the 
metals they work on, or to make appear 
If the 
off em, they will throw gold into 
And if you watch em 


eye be a 
the crucible : 


> 


_ cloſe, they have hollow Tooele) at hand, 
wherein t d; 


ey have put gold; ſo that when 
the matter which cloſed the ſpatula is 
melted, the gold drops in: They will put 
old in the coals, in the bellows; or at the 
bottom of the crucible ; covering ir over 
dt: : _ lay 1 or the like: 
They diſguiſe go ivers preparations 
- ) beck 8 forms for 

a ſecret that augments gold, and tranſ- 


qua fortis, by ſaturating it with oil of vitri- 
ol; in this diſguiſe they play various pranks 
with it: They tinge veſſels of gold, and 
filver, with the colours of iron or copper ; 
and by mercury reſtore them again: They 
fix mercury, and tinge it divers ways ; make 
nails half gold, half iron, and give the gold 
part the colour of iron, to have the reputa- 
tion of converting it. Such a train of de- 
ceits was, probably, what put the Law- 
yers upon enquiry whether alchemy might 
not be prohibited by law; accordingly, _ 
there is a conſtitution of pox Jobe XXI A 


ill extant, whereby the alchemiſts are 


decreed infamous, condemn'd to impriſon- 
ment, c. The faculty of Paris, not leſs ſe- 
vere than the , condemn'd Palmarius 
for writing on the philoſopher'sſtone; 
and by an arret dated the 28th of Fans - 


mutes metals: 2 can reduce ſilver inte 


leſe bulk; and render it indiſſoluble in a- 


ary 1009, injoyn'd him to abjure his . 


. 


— 


N F * 


Fun of ,GnmmignRy. 

With a ſingle grain of gold, as with a tonn ; and whatever gold is uſed, on 

- ſuch occafion, ftill remains gold; and may be recover'd without diminution. 

A man that loſes a ſingle grain of gold, does not deſerve the name of an al- 

As to the authors on this head; tis hard to ſay that one is better chan 

another: Since it does not appear that any of them were poſſeſs d of the 
'* ſecrer*. We ſhall therefore content ourſelves to propoſe ſuch, as by the 
+ conſent of all ages, have been allow'd the beſt. Theſe are, WE. 


and live and die in the doctrine of Hippoera | ſpout faſten'd to the wall of the room, and 
tet; ſequeſtring all his preferments to he melt it; the chemiſt threw ina little yel- 
. uſe of the Hotel Die. ' low powder: Then pouring the whole 
But it maſt not be omitted that this] upon the ground, the lead was. all gold. 
zeal againſt alchemy, in ſome, was founded | Some time afterward he gave Helvetius a 
on another principle, viz. that it is im- | piece of matter about the bigneſs of a tur- 5 
pious to change any of the works of the | nip-ſeed, and promis d to ſee him again tze 
creator. . = [next morning: But Helvetius wanting pa- | 
Whether ever there were ſuch a] tience to, wait his coming, caſt the matter 
thing as the philoſopher's- ſtone, or any ac-¶ into fix drachms of melted lead, which 
tiual tranfmutation, is a point of the ut-| became converted into go 5 
moſt delicacy. To prepare a man to con- Dunkel a very ſenſible, diſereet, and 
clude of it, a thorow knowledge of the caſe, earned perſon, made no doubt of the eĩũ14ͤ 
and a great deal of pains and atten-| iſtence of the philoſopher's-ſtone ; nay, he 
tion to it are required; but ſuch prepara- gives us p of it, of his own know- 
tion, neceſſary to render the concluſion | ledge ;' The . ele&or of Saxony, he aſſures | 
ſafe, makes it almoſt impraQicable to con- us, had ſuch, a tinQure; and his ſon . 
elude at all. The common ways of judg: | Chriſtian I. had the ſame for five years after 
ing, viz. by analogy, or from one fact, his Father's death, | + © - 
to another ſimilar one, will not do. Ma-] I am ſurprized, ſays the excellent Caſp. ä 
ny of the alchemiſts have been viſionaries; | Bartbhalin, that people ſhould ſtill be in ; 
and many of them deceivers: innumerable | doubt whether metals may be changed into | 
attempts have been vain ; all this is grant-| gold: I myſelf was witneſs of ſuch a tranſ- 
ed: But a man that without more ado| mutation. | | Ha 
can infer the Tame of all the reſt, is not That curious and induſtrious ' chemiſt 
. to. be. truſted to make concluſions. Moro- Becher obſerves, that there are ſo many 
vi in a letter to Langelot, relates ſeveral | proofs of tranſmutations, a man muſt be 
facts, which appear as well ſupported as] ſtupid to ſtand out againſt them. The em- 
the moſt authentic hiſtories we have; peror Frdinand III. ſays he, did himſelf. 
But a chemiſt would be laugh'd at, that | change three pounds of mercury into two 
| Mould plead theſe in behalf of the idle] pounds and a half of pure gold; and this 
_ prerences of many of the reſt. | y means of a ſingle grain of tincture. This 
Ihe reaſonableneſs and poſſibility of the | notable tranſmutation was ' perform'd at 
thing, we ſhall hereafter have occafion to] Prague; and a medal was firuck of the 
. conſider: Teſtimony is what we have now | ſame gold, in memory thereof, The le- 
to do withal. Helvetivs, phyſician to the] gend on the front is, A DIVINE ME- 
pane: of Orange, in his treatiſe, entitled ＋ 4 MORPHOS IS, PERFORMED 
| Vitulus Aurens, affirms, that a chemiſt came] AT PRAGUE, THE XVth OF IA- 
to him, and told him that he had read NUARTY M. DC. xxxVIII, IN PRE- | 
. ſome of his treatiſes, wherein he ſeem'd| SENCE OF THE -EMPEROR .. 
. to queſtion the reality of any tranſmuta-[ FERDINAND II. 1 
tion; and that he came to ſhew him how| We forbear to enumerate more inſtan- 
| well his doubts were founded. Bidding | ces, which Mr. Boyle, Borrichins, Delfo, 
him, therefore, take a piece of a leaden E would furniſh. We ſhall only add, 


— — 


8 — { — 888 8 
o 8 ba 2 [1 
\ 0 - — 7 . = . 4 
n — IO > — — 
fair — — —— A 
” I - 2 eng n — — =. — — — — 
" : * D — 3 9 m 8 * = 
: 08 N N - . b 
| 15 * * N ; 8 
. 5 22 I Ws * 
— 1 — 
* = = 
by ; 4 : 


— 3 E 


D 2 * = 
S — — r 
2 2 "cg 
IF. — — * 
4 e * 
n 
3 * * 
85 4 
7 
— 
# 


F< 
N 
> 


— 


3 | 1 V ag 1 a * 
Hiffory of GOnERMIS TRT 
VVV 8 TY 
Js > Cr IS 8 
„ >. 5 IM 1 e by. 
 Joynand Isaac Holtanpus. 1 „ 
/ ua. Es ini a. 


PARACELSUS. | 
V tals conſiſt of mercury and ſulphur, ſo united together, as that the mercury 
is hereby render d fix'd, and ftable, The whole metalline nature, they 
hold to reſide in, and depend of theſe two; ſo that the philoſopher's-ftone 
_ js to be ſought in metals ; alone tho the two Holardus's, as already obſerved, 
teach, that it may not only be made from metals, but from blood, urine, 


; 9 _ The common principle on which theſe authors proceed, is, that all me- 


or any other thing in nature. 


Van Zachtes AI Ex. VAN ZUCHTEy or SUGTEN, a noble German, and a diſciple of Pa- 


racelſus ; having likewiſe the reputation of a conjurer : he wrote two little 
treatiſes, wherein are contain'd many of the fineſt, and ehoiceſt ſecrets of 
the art: The one de Chymia, the other de Antimonio, In the latter he aſ- 
ſerts, that the philoſopher's-ſtone may be prepared of mercury, and anti- 
mony ; after purifying the antimony of all its ſulphur. | 8 
In a ſubſequent treatiſe, which he calls an illuſtration of the former, he 


that M. Homberg himſelf has actually con I fort of aqua fortis, procured a tinQure 
verted filver into gold by 1 alone. therefrom, which converted ſilver into 
Memoſrs de F. Academie. An. 1709. gold. But after that aqua fortis was gone, 
auſt not be omitted, that the proceſ-ſhe could never make more. | 
deſcribed by the alchemiſts, not ſuc-] Hear the candid and erienc'd Mr. 
ceeding with us, is not a ſufficient objec- Boyle himſelf: he obſerves that ſuch acci- 
tion to em. ere are infinite ways in dents often befall artiſts irreparably : Glau- 
Which an experiment may fail: Air, fire, [ber tells us of ſeveral ways, by which he 
Water, Sc. will be ſhewn to have a great made gold once, but could por do it again: 
e, on the operations of chemiſtry ;Þ The prince of Mira:dolz in his treatiſe de 

and yet are all exceedingly thangeable Ju tells us of ſeveral perſons whom he 
ſo that the ſame n ſcarce ever knew had the like ſucceſs in preparing 
ſucceeds twice exactly alike. Mr. Foyle is [both gold and filver; And I could inftance 
very large on the failure of experiments 
from differences in fire. . Van Helmont's pro- 

_ cefles have & great many of em been ex- | 
ploded as falſe by later chemiſts, and yer] wants the tinRure of gold) or ſome other 
have ſucceeded with Mr. Boyle. A fingle[gainful experiments, and have fince in vain 

_ circumſtance in a thouſand is enough to fattempted the like, yer cannot be prevailed 
untwilt an operation: and as the alche-ſon to deſiſt from their uncertain hopes. The 
miſts may have been ſufferers by ſuch ace [moſt experienc'd mineraliſt I ever met 
dental alterations; ſo, no doubt, they with, has affured me he ſhould ty per 


in my own acquaintance thoſe who have 
once or twice made luna fra (which a- 
bides the trial of aqua fortis, and onl 


have been gaifiers too. Some of their [grow rich, could he but conftantly per- 
tranſm tations were apparently owing to form what he has feveral times orm'd. . 
ſome fortuitouſly favourable diſpoſi tion in| Many experiments ſucceed in ſmall 
one or other of the elements, and for want [quantities of matter, which fail in greater: 
of a like diſpoſition cou'd never be repcat- [Several projectors, and particularly che- 
ed. Such was the caſe of a friend of Mr. [mifts, have dear] bought the knowledge of 
Beyle, who laying ſome gold ro digeſt in a this truth. Uſeful, of Experiment. Phil, . 
f Car- 


© 


* Hiftory of @ yg wade * 
a 5 kurier e e eee e „till gold — 15 e een 
i but not pure gold: for; after W 4 or eſſays; upon 
amalgamating it with mercury, a Ne it to digeſt, the whole was ren= — = 
RM volatile, and went off in | | . 
„ Caxrivogto, or 3 Senznus, eee e Scorvs, dane Cojregites 
= 9 in this claſs.” Cencivoglio vras a ſervant or rather companion of this 
who, tho? a gentleman. of a good family in Scotland, lived a ram- 
bling > l in Hungary, Poland, and other countries; performing g many ſur- 
e ex V ee wherever he came. When near the 2 of death, he 
bald his friend Centi voglio, and in two things of to rake care 
of the publication of his M88; and to m his widow. Centi 0 per- 
form'd both; but in the edition of his Loppreſa d Lene 5 _ 
and clap'd his own inits place. alas 
I be titles of his pieces are — F eke. and Di = Mer- 
curio & Alchemiſta. In theſe he maintains with great ſtrength of reaſon and 
experiment, that ſulphur and mercury united, arethe co ment at eur 


6. metal: By fulphur he means, with Geber, the ſan's rays. 25 0 „ e lt 
In the laſt century, there appear d two e writ » in; the fans Agricola and 
Find; the one under the name of Agricola, the other under that of Philale- alete. 

ther. Both ſaid to be Engliſhmen, and ſuppoſed to be originals. But upon 
peruſing em way ſeem'd to us chiefly. taken from Van Zuchuen. Ano. 
ther fiyſes himſelf Pantaleo, to whom we are indebted: for two pieces, en · Pantaleo. . 


titled Bifolium Hermeticum, and Tomba Semiramidis. He ſeems to have been 


a German. But che ſcarceſt author is Atrenſius; ho if he be near fo. any Anerbius 
tient as is given out, Paratelſa; and Has Zuchtes muſt have. raken. abun- | 
ane den ee, te 254 At pon 
; Several other authors have ines wrors of the ſubject; che greateſt part 
whereof, . ether with thoſe already mentioned, are found in two collec- 
_ print in Germany ; the one under the tixle f Turba: Philoſaphonum, in 
"The other under that of LAT mend in Wen 40, which 
may fries as 4 SURVEY KARL": 1 en we dw 


G04 55 0 55 , l e lte . 11. The 
* 8 _ FS nor | Almole. 2 ee % 435 ere | 
be here forgotten; who being. profels din ders of 1 © 8 85 9 5 5 
. their ſtory is beſt celiver'dto | with a piege no bigger than the” 10 
They have: ſome title to the phi grain of nd, turn d an dune .and a 
We in common yy m—_ dur be eg 
s & great: Way; e 5: e is an yoque : fe 
e Was well — 4, em poſſeſſ 3 powder, 1 
verſed in mathematics, particularly geo- does not appear r Tad the { ſecret of 
metry, and aſtrology : bat Kelley appears making ir. The ftory. is, that . they - had - 
to have been the leading man in-alchemy. found « confiderable-guantity of it_4n_thi 
In ſome of Dess books ere found-ſhom{ruing. of G ry ahbe, with  whic 
memoirs of the events of his operations, they perform d many notable . trau 184 
| 8s Donum Dei 3 ounces; and in. anotherf gene, fer the ſatixfattion, o ſeveral, „ 
place, This day Kelley diſcover'd the grand ſons. Kelley, in particu ar, is "ſaid to have 
ſoot to me, fit nomen Domini benedictum. I given away rings of gold - wire to the 8 
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Fs pigs, uses of natural philoſophy, medicine, and other arts. The princes in this 
— ß ß FCC 
| ; B. Van HETMOxr, from whom the reſt have borrowed abundance of 
_ Hi mene D293 2 * 2 N Ys GT - ABOTrEZE SY ST 
4 Boyle. The bonourable RokkRT Bort Eſq; that prodigy of knowledge, and 
= application, excels not leſs as a chemiſt, than as a-natural philoſopher. 
bs is character is one of the moſt amiable, and deſirable in the world: No 
* , —  * body ever made more experiments, or with more care and caution, than he; 


* | nor does any body relate the events thereof with more candour, and fideli- 
u N ty. He is ever exceedingly wary: and reſerved in drawing concluſions 
4 from his experiments; and rarely concludes too much. He held a very 


amicable correſpondence with all the chemiſts, and other Virtuoſi of his age; | 
and thus effected a kind of commerce, or communication of ſecrets. - Add, 


i that he. was always perfectly frank in imparting what he had learnt, or 
q: 1. — | diſcover'd, to the . | 1 4} VVT 
3 i ant. He gives abundance of good things relating to ſeſſilt, their origin, ſepara- | 
= + - +» +» tion, preparation, purification, and the ways of fitting them for human uſes: = 
4 1 agialfo to vcgetables: but he is chiefly admired as to what relates n 1 
n and the analyſis of their parts; in which he follow'd the path trod by Hel- 
1 \ mont, in his book de Lithiaſi. A noble inſtance hereof we have in his hiſtory of 
Wo. uuman blood Which contains abundance of the moſt valuable, and exquiſite 
# 3 * * „% CES £43 IF) * L 3 1 173 an "My a TL $44; FA 1 * Ro ST ASS [0 48 . A 725 £11 
n =__ «x. woe of four thouſand pounds, at the mar- 8 Of Spivits, is conjectured to be, 
_ - ; riage of his / ſervant-maid, Which wereflike Tritbemiws's, ' mere Eryptography 3 
made after this manner: And a piece of which is the light Dr. 1 takes it 


in. f 5 ; 2 25 
They were no ſooner gone, than Dee's 
library was open'd, by the queen's order, 
and four thouſand books, and ſeven hun- 
dred manuſcripts taken away, on pretence 
of his being a conjurer, Thas princes 

m 


ſoon after uſed means to phe, n back | 
elley hap- 8 
IVY 


a braſs warming-pan being cut out by or- 
z deer of queen Elizabeth, and ſent to em; 
when abroad, was return'd pure po 
Add, that Dee made a preſent to the land- 
grave of Heſſe of twelve Hungarian horſes ; 
which could never be expected fram a 
| man in his circumſtances, without ſome 
=. - extraordinary means. 1 
_— In 1591 they went into Germany, and 
_ "© 
* 


again; which, a quarrel with 
pening to promote, he return'd in 1596; 
and in 1598 was made warden of Man- 
ebe ſter college, where he died. 

or Kelley, the emperor ſuſpeting he 
had the "ſecret, elap'd him up in priſon, 
in hopes to become ſharer with bim; 
but ſet him at liberty again, and again 
impriſon'd him: from whence endeavour- ; 
ing to make his eſcape, by the ſheets of 
his bed ty'd together; oy happen d ro 
flip yu ler him fall; by which he . 

e his 


| ſettled ſome time at Trebona, in Bobemia ; 
; Pon the defign of which journey is ſomewhar 
— myſterious. Some ſay their errand was 
Th * to viſit the alchemiſts of thoſe countries, 
| * | : in order to get ſome light into the att of 
a making the powder. Accordingly, the 
5 : travel 4 about thoſe parts, thro Poland, 
Er. in queſt thereof: and ſome ſay at- 
tain'd it; ſome not. Others will have 
REES. them ſent by the queen, as ſpies; and that 
«: alchemy was only a pretence, or means brok leg, and ſoon after loſt his 
td bring them into confidence with the life. VVV 
people, 8e, « beck which Div afterwards) ggg 
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Helmont, might poſſibly have ſome eſſect on the bent 
duce him to give too much belief to many of the arcana they pretend to: 
and the more ſo, conſidering the great number of ſtrange incidents, and .. 
events which had fallen within his own obſervation. Oe e Ob To 
Jo Bonwus, profeſſor at Leipfic, deſerves to be 
His Differiat. Chemico- Phyſ. publiſhed in 89, beſide an uncommon rea ing, 
ſhew that he has made a good number of experiments. And as to his 


reaſonings, nobody goes beyond him. His treatiſe de Acid & Alkali, is - 


S 


Rn . 2 | a 2 4 218 a 
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things; and on every occaſion he endeavours to found his  reaſonings: on 
experiments. His treatiſes of the unfurgſeen failure of experiments, and 


* 


ſceptical chemiſt, ſhew his great modeſty, and moderation; and how. far he 


was from that common vice of the chemiſts; boaſting, and promiſing more 
He is author of @ vaſt number of pieces, all compoſed in the ſame ſpi- mig. 


rit. They are ſo many, and printed ſo ſeparately, that it is exceedingly 


difficult to procure a compleat Collection. His ſtyle is a little looſe, and 


— 


diffuſive; and the courſe of his writings ſometimes interrupted with di- 
greſſions, and particularities not very een TR 


4 7 


the virtues of his preparations on the report of other people, he com- 
mends ſome of them tco much, and attributes virtues to them which ex- 


perience does not avow. For, as he did not practiſe phyſic himſelf, his ' 
way was, upon making any new preparation, to give it lome phylicians to 
make trial thereof; and they, it ſeems, out of complaiſance, would ſpeak 
more largely of it than it deſerved. - Hence, 'thoſe profuſe commendations 


he beftows on the ſpirit of human blood and hart's-horn in phthiſical, and 


on the e eee ee r wy FINDS . 
As to the point of credulity commonly charged on Mr. Bale; there cdrltn an- 
. © does. not ſeem to be any great foundation for it: Nobody inquires into be. 


things more ſeverely, or ſpeaks of them more dubiouſly than he. True, 
a long, and intimate acquaintance with the dati of Paratelſus, and 
his mind; and in- 


: 


1 


excellent; and has let a deal of light into the Affair. 


and conducted with all the ſeverity of mathematics. Natural hiſtory had 


received a deal of light at his hands, had his life been continued. He was 


a perſon of great genius, profound skill, and indefatigable induſtry : he 


was ſupported by the duke of Orleans, late regent of Nanct; and per- 
form'd experiments at his expence; which gave him an opportunity ef 


trying many things out of the reach of a private perſon. . 


— 4 


of . 1 * 


ED. i wo His 


| . * 1m the lats abridgment of. his works, | hoped, ll theſe inconveniencies are. 70+ 
in throe volumes in quarts, "tis 10 be ment. 
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One objedtion is made to him in his chemical charadter, wiz. that taking o- 


— 


cad again, and again. Bohniue, 


% 


+ 


Hour is one of the moſt expert, and maſterly chemiſts of our age. Homboy, 
He has diſtinguiſhed himſelf by a great number of general experiments, 
as well as by his reaſorivgs;. which are always perfectly fine, and clear, 


« 


ſeiences, publ! d firſt by Du Hamel, 


edition of M. Lamery , 


_ * Monſ: Homherg, the great glory of the 
royal academy! of ſciences, was b in 


28 the Eafi-Indies, 


youth 


litele room for application thereto: till 
upon his father's quirting the ſervice, and 
the Indies at once; and removing with his 
family to 


* 


ſoon perceiy'd there was: 


trary laws, and conſtitutions of men; 
and the ſpeRacle of nature 


his penetration. 


"Fava, in the year 1652 ; his father was a 
Saxon tleman, who having from his 

tripp'd of his eſtate by the 
conqueſts of the- Swedes in Germany, went 
to ſeek his fortune in Aſiz in the ſervice 
of the Dutch Eaſt- Ida company; where 
he obtuin d the Command. of the arſenal 
of Batavia. Our chemiſt was his ſecond 
ſon, by the widow' of a Dutch officer, 
whem he married on the place. The youth 
was early deſtin d for ſtudy ; but the ex- 
ceflive hearts of the climate afforded but 


M. Homberg, now at liberty to follow 
his natural propenſity, was ſent to Jena, 
and Leipſic, to ſtudy law; and in 1674 was 
admitted advocate at eee But he 
omething elſe in 
the World to be known, beſide the arbi- 
gan to draw 
his attention, and intereſt his curioſity. 
His eyes were firſt turn d upon plants: in 
the day - time he. would fteal to the moun- 
tains, to learn the names, kinds, &c. there- 
of; and in the night obſerv'd the ftars, 
and learn d the names, and diſpoſitions of 
the ſeveral conſtellations thereof. Thus 
commencing botaniſt and aſtronomer, with- 
out knowing what he was about. 
At the ſame time, Otto Guericke, fa 


To him M. Homberg applies himſelf to learn 
experimental philoſophy : and that gen- 
tleman, tho otherwiſe. myſterious enough, 
either reveal'd all his ſecrets, in favout of 
his genius, or could not conceal them from 
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> Ws writings abe diſperſed in che memcirs of the roya 


1 academy of 


then by M. Fomanelle; and in the laſt 

Oro Tcurvres, is a good; and experienced author; but too deeply 
poſſeſs d of the notion of alcali, and acid: to which 

i HH 25957 To {3 hmm fo Wo * 
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His friends ſeeing him thus eftrange him - 


felf from _ Bar, thought ea as [2a by 
marriage; but perceiving the deſign, he 
B49 himſelf — travel, and wear for 


Italy. At Padua he ſpent « year, in 'the 


ſtudy of medicine, and particularly of ana- 
tomy and plants. At Boulogve, he work'd 
on the ſtone of that name, and learn'd the 
ſecret thereof, which was almoſt loſt. Ar 
Rome he employ'd himſelf with NA. A. Celio 
in grinding args teleſcope glaſſes; not 
neglecting any of the urts of that country, 
painting, ſculpture, and muſic. Hence he 
paſs'd into France ; and thence into E 

land, where he work'd ſome time with 


t 
the great Mr. Boyle, whoſe laboratory was 


then one of the beſt ſchools of philoſophy 


land, where he perfected himſelf in ana- 
tomy, under the famous de Graeff, And 
3 ah to _ INS, now rein- 
ared in Sax took the degree of 
doctor of pbyſic at N . 
But his pilgrimages were not yet at an 


end; he was now bent on a viſit to the 


Virtuoſi of Germany, and the North; and as 
by this time he had got a conſiderable 
ftock of phyfical curioſities, he began to 
think of ſettling atraffic, and getting others 
in exc for them. Accordingly, he 
applied to Balduinus; then to Kunkel, at 
Berlin, and procured the ſecrets of their 
reſpective pbeſpbori. Metals now demanded 
his attention; and he _travel'd thro Saxony, 
Bohemia, Hungary, and Sweden, to view the 


At Stockholm, finding a chemical labora- 


for the invention of the air-pump, Nm juft eſtabliſhed by the king then reign- 
| ſphere, &c. was bourguemaiſtre of rhe city. 


ing; he wrought ſome time therein, with 


tributed greatly to the firſt ſucceſs of the 
new eſtabliſhment, Here he was often 


Which divided the learned; and the jour- 


nals of Hambourg, printed in High-Dutch,. 
13 8 5 are 5 


he reduced, and 


applied to on ocaſion of the difficulties 


in Europe. From England he went to Hol- 


2 


[Hiema, phyſician to the prince; and con- 


A 
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things in chemiſtry ; chiefly, of thoſe two excellent authors, Cox and Hare; 
a great part of Which are omitted in Lowthorp's'abridgment. [Thoſe au- 
thors write nothing but what they have thoroughly examined; and deſerve 
wil to be ſtudied, both on account of their experiments, and their rea- 
 Conings. Ps 4 | | > 
The Hiſtory and Memoirs of the royal academy of ſciences are likewiſe 
enriched with a great number of the moſt curious, and exquiſite pieces in 


are full of memoirs compoſed by him on 
ſuch occaſions. His next remove was into 
Holand, and from thence into France, to 
| Pick up what had before eſcaped him. 
From Paris, at the earneſt ſollicitations 
of his father to put an end to his travels 
and ſettle among his friends, he was upon 
the point of returning to Saxony; and 
had even taken coach, with that view, 
when a. e came to him fro 
NM. Colbert, in the king's name, That 
miniſter making him very adv 
fers to ſettle there; after a little time: taken 
to conſider of the matter, he accepted 
them, renounced his religion, add Som- 
menced catholic in 1682 for Which he 
was diſinberited by his fasse Ay 
To avoid being drawn into the vain 
ſearch of the ran ani tone, by a che- 
miſt, with whom he was employ'd in the 
laboratory of the Abbe de Chalucet ; and for 
_ ſome other reaſons; he went to Rome in 
85; where he praftiſed phyſic with good 
ſucceſs: but after a manner little known 


nan that country. | 26458 
Wittemberg he 


7 


His quality of doctor of 
made no account of; but practiſed merely 
on the foot of a phyſician by genius. Hi 
t ſagacity in diſcovering 
iſeaſes and the remedies required, by 
nice ping, ſerved him inſtead of ex- 
perience. Aﬀter a. few years he returned 
to Paris; and in 1691, upon the Abbe de 
 Bignor's having the direction of. the royal 
academy, he was * into the ſame, 
and put in poſſeſſion ef the laboratory of 
the academy. And twas chiefly his in- 
and addreſs in furniſhing matter 
for the meetings, that kept up the com- 
till its revival in 1699. 


F- detail 


" 
cauſes o 


his preceptor the Abbe de Bois, fince car- 
dinal, recommended to him M. Ho 

as his guide. In 1702, that prince too 
him into bis family, in that quality, al- 
low'd him a conſiderable ſalary ; and pro- 
vided him the moſt magnificent, and beſt 
appointed laboratory; chemiftry had ever 
known. Here the princely chemiſt came 
daily, receiving the — of his tu- 
tor. with the utmoſt ardor, and frequently 
preventing.chem.; entring into the 
f he operations, performing them 
himſelf, and even inventing new ones; ſo 
[that the maſter has often ſtood aftoniſhed, 
ar his diſciple... 

The ſame year, his highneſs procured 
M. fe Tfchirnbauſen's large burning-glaſs 
from Germany; a new kin 
which. M. Homberg made a noble uſe, He 
married a daughter of the famous M. Do- 
dart, in 1706: ſome years after which, he 
fell into a dyſſentery; which was cured, 
and returned again from time to time; 
till at length, in the year 1715, it put an 
end to his life. 3s: of 0 

He never publiſhed any expreſs work, 
or volume in form: His Eſſays, or Elements 
of Chemiſtry, were begun to be printed in 
the memoirs of the academy ; and the reft 
of them were found in good order, and 
fit for the preſs, at his death. Beſide 
which, there are a great number of leſſer 
pong on divers occgſional ſubjects, diſ- 
perſed throughout the ſame memoirs : 
none of which but open new views, and 
ſhine with their peculiar light ; and there 
are many of them, which, with the addi- 
tion of common matters, others would 
have made whole books of, His way of 
expreſſing himſelf was ſimple, preciſe, and 


, Pan duke of Orleans, ſince regent of methodical ; and he ' was as far from the 


the realm, having an inclination to ſtudy 


_ chemiſtry, and experimental philoſophy ; 


natural oftentation of the chemiſts, as 


from their myſteriouſneſs, and obſcurity. 
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Hliſtory HE MISTR'Y, 


the ſame kind, by Meſſ. Lemery and Homberg above-mentioned ; as alſo 
Meſſ. Geoffroy, Lemery the younger, Boulduc, &. 1 
Theſe authors we would have read in the ſame order wherein they are 
here enumerated : and of all the writers in chemiſtry, tho almoſt infinite in 
8 theſe few are all we can heartily recommend for the ſtudy 
thereof. 8 „ e e 
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Hemiſtry is an Art, whereby ſenfible bodies contain d in veſſels, (or at chmiſtry de- 
leaſt capable of being ee e and render d ſen yo ) are ſo ned. . 
chang d, ly means of eertain inſtruments, and eſpecially re, that their 8 
fſcveral powers, and virtues are thereby diſcover d; with a view to be { 

- wes of medicine, natural philoſophy, and other arts and occafions of lle. | 
This definition may appear prolix, and circumſtantial ; but with our ut- 
moſt endeavours, we could not frame a ſhorter, that would expreſs the 

full ſcope, object, and inſtruments of chemiſtry, ſo as to diſtinguiſh it from 
every other art: a thing, all the writers of chemiſtry have hitherto ſtum- 
- bled at. For chemiſtry cannot juſtly be call d the art of reſolving bodies, as 
Regius, Paracelſus and others define it; ſince, on ſuch footing, it would not 
differ from mechanics, which certainly reſolves bodies. Nor is the matter 
mended, by ſaying it is the art of analyzing bodies by fire, as Helmont has 
done; nor by fate as others would have it: Theſe definitions including on- 

: y a part, inſtead of the hole. And with as little propriety is it term'd the art 

of ſeparating the pure from the impure; becauſe it compounds as well as ſe- 


parates, and frequently mixes the impure. with the pure...) +. 
Io ſhew that the definition of chemiſtry, which we have above deliver- 3 
en, is juſt, and adequate; we ſhall take it to pieces, and explain every part 
; miſtry % «4 2 | | ? 


, | Chemiſtry, 


Which change: 


bodies. 


bit of the mind, operative, or effective, according to right rea 


certain effects; or, ſtill more ſenſibly, the introducing of a change in bo 
dies, from ſome fore-knowledge or deſign in a perſon, call'd an artiſt; in 


- 


Hiſtory of OREM IST Rr. 
Chemiſtry, then, is an art; and art is defin d, by the philoſophers, a ha- 
0 


n z or, more 
intelligibly, a habit of the mind preſcribing rules for the due pro luction of 


4 


whom reſides a principle, or faculty of acting. To illuſtrate this by an ex- 
ample: a block of marble being given to a ſculptor, whereof to form a 
ſtatue of Mercury, if the man can do the thing, he is an artiſt ; and that prin- 


ciple within him, whereby he is enabled to perform it, is the craft or art: 


which, apparently is no other than the knowledge he has how to make the ſta- 


tue out of the marble. To this end it is neceſſary that he have a 9475 idea of 


Mercury, vho is deſeribꝰd as a handſome, alert youth, with wings, &c. But that 
is not enough; for every learned man knows this, yet cannot make the ſtatue: 
he muſt therefore, know how the thing is to be effected, and by what aſ- 
ſiſtances; particularly, that in any piece of marble all forms are concealed; 
and therefore, that from the preſent block he is only to take away eve 


thing redundant, as in the face, hands, Cc. but to add nothing. He m 


know farther, in what manner this retrenchment is to be made; and how 
much to be taken away: nor is this ſufficient ; but he muſt underſtand by 
what inſtruments it is to be done; as the mallet, chiſſel, &c. and how to di- 
rect theſe inftruments. All which muſt the chemiſt know, in his art, as 
well as thee. ooo TT OT 
We add, in our definition, that chemiſtry is an art which changes bodies: 
Whence it appears, that body is the object of chemiſtry. Now we call body 


whatever is extended, ſolid, hard, impenetrable, moveable, figurable, duc- 


tile, Cc. And ſuch body chemiſtry regards as its object; yet all body has 


"06.798 prifiens of being this object: For bodies we obſerve are either ſen- 
fible or inſenfible. © © uf“ 8 je Se 


4nd Fer, The ſenfible are ſuch as affect our ſenſes ; or have ſuch, a determinate 
9 Jenjwe ene, magnitude, figure, and diſtance, with regard to our organs of ſenſe, as to 


produce changes therein, whoſe effects come under the notice of the 
3 Fs 1 „ do EE WS iow 8 Codd EN: * 1 


mind. JJ or OR 3 
Iſenſible are ſuch as do not fall under our ſenſes ; that is, ſuch as are ei- 

ther ſo ſmall, or ſo remote, that their action on the organ works no nota- 
ble change. Thus the air, wherewith we are every way ſurrounded, is 


full of an infinite number of heterogeneous corpuſcles, which have indeed an 


effect on our bodies ĩ but tis ſueh an one as our ſenſes take no cognizance of. 


ge in bo- - 


His definition is an epitome of his whole 


* The leſs curious of our readers, may 
not care to enter ſo far into the 8 1 
cal origin of chemiſtry, But where ſo ſpa- 
cious a ſuperſtructure is to be raiſed, one 
cannot well go too deep for à foundation. 
Our author's oeconomy here is admirable : 


k ; or the book a paraphraſe on 
the definition. © He  firft gives us the 


part, in its order, and enlarges it wins p 8 : 
per bulk. When he comes to bg that 


he had loſt the view; but, after dilating, 
. it by degrees, till he has de 
covered all it contains, he returns, and 
goes thro the reſt. This hint, will let the 
reader into a method, beautiful beyond ex- 


Whole in miniature; and then takes every 


| Now, 


complex thing, the reader-would imagine 


but ſenſible bodies. | 


- whic 


A 
$ 7 


Now, chemiſtry only regards inſenfible bodies as its objects, ſo far as 

they are capable of being rendered Jenfible ; whence, in effect, it conſiders none 

It muſt be added, that even all ſenſible bodies are not objects of chemi- contained in 
ſtry; but only thoſe which are capable of being contained in veſſels, Thus the . 


| Moon, tho a ſenſible object, is no object of chemiſtry, becauſe not capable of 


being. nia in veſſels. But there are abundance of inſenfible bodies 
ay be render d ſenſible, and included in veſſels; as is evident from 


chemical ſpirits ; which often are only an inſenſible aura or exhalation, that 


would fly. away unperceiv'd ; but being caught and collected in alembics 
and retorts, come under the notice of our ſenſes. e 


The objects therefore of chemiſtry are of two kinds, viz, any ſenfible bo- 


dy fit to be included in veſſels; and any inſenfible body capable of being 


render'd ſenſible, and included in the like manner. 


Theſe objects chemiſtry conſiders only ſo far as they diſcover themſelyes 
by their effects: Thus, what gold is in it ſelf, no body knows; but what 
it does, we all know ; and ſo far as it produces certain effects, ſo far we - 


underſtand its nature, and no further. 


Hifory of Cmnnrenny 3 


In treating of bodies, we uſually divide all ſenſible natureinto three claſſes, Body died 


which the chemiſts call kingdoms, viz. the folſil, vegetable, and animal kingdom, 4 h. W 


This diviſion, which at firſt ſight appears groſs and inaccurate, is, in 


reality, very ſubtile and adequate; being taken from the three different 


manners of growth which obtain among bodies. For all bodies either grow 


adhering to the earth, in ſuch manner, as that there is no apparent diſtin- 
tion of parts containing, and contained, i. e. of veſſels, and juices circula- 
ting in them; which are called fo//i/s : Or the grow adhering to the 


earth, ſo as that there is a real difference of veſlels and juices diſcernible 


therein; which are vegetables: or laſtly, they grow without adhering to 
the earth at all; and are called animals. | 3 n 


* 


Each of them we ſhall conſider ip its order, and firſt _ 
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/ Fossils, or the Foſſil Kingdom. 


* 


Fd 
1 


rer. UE have already divided bodies into three claſſes ; to one or other of 
| | em, the primary elements, fire, water, air, and earth 


which, all o 
' excepted, may be referred. 


We begin with the moſt ſimple, and inorganical, viz. foſſils ; the general 


[Dems notion whereof is comprized under the following definition: A foſſil, ſome- 
times alſo called mineral, is a ſenſible body generated and growing, in aud 

of the earth, whoſe confiſtent parts are ſo fimple and homogeneons, that there is no 

+ apparent diſtinction of veſſels and juices ; or between the parts and the whole, 


This character holds of foſſils, and ofthem alone: Thus gold, ſilver, and the 


other metals, antimony, ſalts, ſulphur, ſtones and other minerals, really grow _ 
. fixed to the earth; and in ſuch manner, that if they be divided into the minuteſt 
parts, they will every where appear the ſame ſimilar ſolid matter, without 


any ſhew of veſſels and humour. And thus, ſhould it be urged that ſpirit of wine 


muſt, on this footing, be a foſſil, becauſe homogeneous in all its parts, and exhi- 

' biting no diſtinction of veſſels and juices; the anſwer is obvious: ſince ſpirit of 
. wine, as ſuch, is not generated of or under the earth; neither is it a vegetable; 
that denomination including the whole compages or ſtructure, out of which 
the ſpirit of wine is prepared. Or, if a ſecond ſhould argue, that antimony 


ſhould then be no foffil, ſince it contains a ſort of heterogeneous ſulphur: 


tis anſwered, that as to our ſenſes, tis in all reſpects a foſſil; fince whatever 


portion you take thereof, tis the ſame indiſtinguiſhable matter, and has all | 


the characters of antimony. 


Tofil divided. Now foſfls are either {imple or compound : Simple are. ſuch whoſe parts, 45 
howſoever divided, are allot the ſame nature, i. e. of the fame gravity, mag- 
nitude, figure, hardnefs and mobility: As quick-filver, which tho* divided 


to infinity, is found every where the ſame in all theſe reſpects. 


Compound are thoſe which may be divided into different, or diflimilar parts; 


or, whoſe parts are unlike in magnitude, figure, hardneſs and mobility: . 


As antimony, which may be reſolved by fire, into ſulphur, and a metalline part. 


Single foil. The StzpLE Foss1s are, 1. metals, 2. ſalts, 3. ſtones, both vulgar and 


precious ; and 4. earths. TS | 
Compound fits, - The Compound FossILs are, 1. all ſulphurs, 2. ſemi-metals, or what we 


properly call minerals, 3. bodies combined out of the preceding” foffils, ei- 


4 ther ſimple or compound. | 
Metals maki 
firſt place. 


* 


# 


ing the primary head in foſſils, we ſhall treat of 'em in the | 


tal, nor ſcarce any thin 
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E %%% 0 a * 
" A Metal is a ſimple, foſſil body that fuſes, and. becomes fluid by fire, and *#« db. 
| A by cold 3 and hardens into a ſolid maſs, capable of diſtending under 

the hammer. VV JC 

Me call it fmple, ſince it may be faid of every the minuteſt particle of a 
metal, e. g#. a grain of gold, that it is gold, or has all the properties of gold. 
Fufible by fire, that is, when expoſed to a great fire, it diſſolves into parts 
which are eaſily moveable among themſelves, or perhaps are in actual mo- 
tion. Fixed, i.e. bearing the fire without flying off in vapour: tho? tis only to 
na a certain degree that metals are fixed; for by the large burning glaſles of - 
Meſſ. Tſchiruhauſen and Villette all metals readily evaporate. | 

Such is the proper idea of a metal; which is no ways applicable to any 

other body in nature: for a diamond, tho”' a ſimple body, is not fufible in 
the fire, nor capable of being ſtretched under the hammer. And ſalt, tho? dif- 
ſolvable by fire, is not malleable, but breaks under the hammer. It may be 
added, that there are certain woods which yield in ſome meaſure to the 
hammer; but then they fall to duſt in the fixe: and ſo of the reſt. 

We find but fix M rAls in all nature, viz. gold, lead, fllver, copper, iron, Divided. 
and tin: tho to theſe the chemiſts pſually add a ſeventh, vix. mercury or quick- 

. filver ; but with ſome impropriety, as it has not all the characters of a me- 
in common with the other metals, except weight 
and ſimilarity of parts. Thus it is neither diſſoluble by fire, malleable, nor 

fixed; and in effect, it ſeems to conſtitute a peculiar ſpecies or elaſs of foſſils. 

But rhe chemiſts, tho at firſt they ſeem to have been overſeen, yet have ſeme- 
what to alledge in their behalf: for mercury, they hold the baſis or +4 

matter of all. metals; or, if you had rather, metals themſelves are only mex- 
_ cury fixed: and thus by only throwing in ſulphur, its parts are bound toge- - 
ther, and form a metal. Hence, as tis only a circumſtance that is wanting N 
to make quick-filver a metal; ſo near an affinity may well Warrant the 
JJ Name oY Eo CCC | | 
Theſe metals, have obtain d a kind of apotheoffs, or tranffation-into hea- Meral, ſl. | 
venly bodies, or planets : thus gold is called % or the /ar.; ſityer luna or they tel. —— 
moon, 8c. which proceeded, no doubt, from ſome ſimilitude, which the an- . nA 
_ cients imagined between the planets and the metals. T he planets we know * 
took their names from hero's and deities ; and_the ſame names came in 
%%% Vo Ro ering ono go ne - 
Thus, inthe table of emeralds aſcribedto| tion near the city Memphis in theſe terms; 
Hermes, tis frequently repeated that the me-| There is heaven above, and heaven below ; ftavs 
tals below are the ſame as thoſe above. | above ard ſtars below : every thing, that is above 

And we read of an antient Copl tis Inſcrip- | is below. i et ts oe 
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letters, arbitrarily pitchd on to denote things; as that in uſe among us: 


* 


{ach was that of the ancient 
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Nor does the thing appear prepoſterous, if dlſely attended to ber that 


_ vigorous brightneſs is not leſs conſpicuous in 75 than in the ſun: the white 


colour of filver agrees very well with that of the moos : the glittering fierce- 
neſs of Mars, bears a near reſemblance to that of red-hor irn: the pale li- 
vid aſpect of Saturn is well repreſented by the colour of lead: and the va- 
riety obſerved in the appearances of Venus, is imitated by the different co- 
lours of copper; and fo of the rest. 1 

The caballiſts, and after them the aſtronomers, uſe the ſame characters to 


denote the planets, as the chemiſts do for the metals; and hence the ſcale of 


the ſeven planets in heaven, and of the metals on earth, is the ſame. 
The charaSers which denoce the merals, add, ſome other  chymieal e- 


1 


1 2 8 
| [Sawn. _ 
,,, 
+ Vinegar © Corroſiveneſs. 
z 94 19:4. 1. 0 AnBMOnYy, The king's bath. _ 
Theſe characters appear to have been in uſe among the moſt ancient che- 


miſts. They are {aid to be of a thouſand years ſtanding; and to have been 


1 taken from the religion of the Perfians, 1 
Tis certain, there have always been two ways of writing: the one by 


the other by characters, or images of the things denoted, called hieroghyphicks.: 
3 Who to denote a dog, put a dog's- 
head ; for a ſtout man, a lion; for a perfect thing, a circle, Cc. which 
manner ſtill obtains among the Chineſe, and hence that difficulty, ſo much 
complain*d of, in learning their language; the number of their chara- 
Cters being ſo great, that even the moſt learn'd among their Mandarin 
ſcarce underſtand a twentieth part of em. The images they uſe are ſuch 
as we ſometimes ſee in our porcellane, or china-ware, which thoſe people 
readily read. 5 SN 


Job of te This hieroglyphic or caballiſtic manner of writing was adopted · by the 


chemiſts; who denoted their metals by characters that ſeem drawn from 
the very depths of chemiſtry, and hold forth the intimate nature of the me 


tals themſelves. Their firſt character | 


S Cola is a circle, with a point in its centre: now the circle, tis noto- 


ious, is a ſymbol of perfection, and ſimplicity ; and was always uſed as 


vens, and to gold on the earth. © 


ſuch by the ancient caballifts : in reality there is no figure more ſimple, 
uniform, or perfect than this; it comprehends the greateſt ſpace under the 
leaſt ſuperficies ; and all the radii drawn from its centre to its circumference 
are equal ; properties which correſpond very aptly to the ſun in the _ 


hw 
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For gold is the moſt ſimple of all metals; every particle thereof being of 

the ſame nature with the whole : and at the ſame time it is the molt per- 
fect; as being the heavieſt, and including the greateſt quantity of matter 

under the leaſt ſurface. Its nature 5s is well denoted by the figure 

above e , nod bs 903 As. 15 ps ooh 

C ls the character ſignifying filver on earth, and the moon in the hea- 

vens. This figure would be a perfect circle, if the inner part were 

properly applied to the outer: thus of C, CC, would ariſe O. | 


Now, the chemiſts all agree, that ſilver is half-gold; or, that part of 15 | 


gold; only, that Jr lies hid. Accordingly, its character denotes gold half 

perfected ; for, ſay they, if you can but turn the gold- part that lies hid in 
the ſilver, outwards; your ſilver will be converted into gold. Thus gold being 
accounted the moſt perfect of all metals, ſilver comes the neareſt thereto ; 
- conſequently tis a fort of ſemi-gold. * Monſ. Homberg ſhews, that pure ſil- 
ver, perfectly purg'd of all gold, being kept a long time in the fire, al- 
ways gains a little portion of gold, i. e. part of it becomes gold. 

| * — is a circle, with a croſs underneath; and denotes that the body 
or baſis is gold, tho join d with ſome corroſive menſtruum. _ _ © 
For a croſs, I is the character whereby all corroſives, as fire, aqua for- 


* 


tis, vinegar, and other ſharp diſſolvents, were denoted by the ancients; 


thoſe being things that uſe to torment, and as it were crucify : now, all 


the adepts allow copper a noble metal, only debaſed by a ſharp, corroſive, 
or arſenical poiſon, adhering thereto, which is capable of deſtroying men; 
and which taken away, the copper is left gold. Accordingly copper, of all 
metals, ſilver only excepted, is allowed to come neareſt gole. 
ron, this character likewiſe denotes gold at the bottom; only its up- 
the iron would become gold. . 1 3 

Accordingly, the chemiſts hold that iron comes neareſt to gold after cop- 

per. "Tis Baſil Valentine's tener, that Mars and Venus together make Sol. The 
| 2 author introduces iron by way of proſopopœia, ſaying, if you put off 


my eloaths, i. e. the corroſive, you will come” at my ſoul, i. e. the intrinſio 
nature of iron. | | 


F Tin is held to be one half hana, or ſilver, and the other half corrolive ; 


which is denoted by the ſemi-circle, and the croſs added thereto. « In 


effect, it comes the neareſt of all metals to ſilyer, and has moſt of the proper- 
ties of it, excepting weight : and they agree in this particular circum- 
ſtance, that they both grow bitter in acids; which no other metals do. 
Mr. Boyle is even of opinion, that tin and filver are the ſame body; only 
that there is a deal o& corroſive ſulphur in the former: hence ſilver and 
tin fuſed together, mix and cohere ſo intimately, that there is ſcarce any ſe- 
parating em, even by lead. 158 Fae, a” 


p Lead appears to be the character of tin inverted, with che corrofive 
paſſing through the middle. It is variouſly wrote; has frequently a 


double croſs |, to ſhew that it corrodes on all ſides. _ 1 


Accordingly, all metals are deſtroyed by - lead; gold and ſuver only ex- 


cxpred : and beate this charaer is here uſed to denote” it principally us 8. 
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per part too ſharp, volatile, and half corroſive; which being taken away, 


9 


5.6 


38 
* 


character 0 
metals. 


\ Diſttn ſting 


Wo 


** 


7 WW 


my clothes, and turn me inſide out, and all the ſecrets of the world will 
lll d ß pL 4; 


1 


ſive. 


cept gold the other. five, with ſtones, ſalts, &c. being all loſt in the corro- 


bodies, and directed their followers to ſeek for all things, in the wg 
ome- 


they are the heavieſt: by Dr. Halle ſ experiments, wats of gold to that 
of glaſs is determined to be as 7 to 1 ; and the weight of tin, tho the lig 
teſt of all metals, to that of gold as 7 to 19; which conſiderably ſurpaſſes the 
weight of all ſtones, marbles, gems, and other the moſt ſolid bodies; as 
J; T 
ide lighteſt of all metals, therefore, is ſix times as heavy as water; and. 
there is no body, beſide a metal, whoſe weight will hold that excels.” 80 
that to the definition of a metal above laid down, we might add this circum- 
ſtance, that it is at leaſt A times heavier than water. 
This being laid down, it appears from the ancient atomical philoſo- 
phy, ſo nobly retriev'd_by Sir I. Newton, that che matter of bodies is be 
ortionable to their weigat 3 or that the weight of any body is as its ſub- 
nce. Now, this holds peculiarly of mecals, which are ſo perfectly diſtin- 
guiſh'd from other bodies by their weight, that no body but a metal can have 
ST Loc: . 54 8 
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been form'd from the beginning, and ran- 


5 0 } 
The royal ſociety furniſh us with various experiments in this kind: 
the weight of che ſeveral metals and other ſolids, they have examin d hydro- 
ſtatically, by weighing em bulk againſt bulk, in air and in water; and the 
weights of the flaids, by weighing an equal portion of each. By ſuch ex- 
periments they find, that taking the ſame weights of water and gold, the - 
bulk or magnitude of the former is to the latter as 19636 to 1000: conſe 
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i ater nearly as 19 to . 
. the ſeveral metals thus determined, ſtand as 


quently, that the weight o 
The ſpecific weights 
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Nut ĩt is to be obſerv d that ſuch weights cannot be aſcertain'd to geome- 

trical exactneſs, unleſs we know the juſt proportion of the heat and expan- 

ſion of the metals; for the ſame degree of heat will rarify one metal conſide- 

rably more than another. Add, that there will ſome inaccuracy ariſe 

from the air; its weight to that of gold, is here laid down as I to 19 ; but 
this is only to be underſtood of pure ſine air, ſuch as that about London or 
Paris - groſſer air, as that in moſt parts of Holland, is found to gold as 
1000 to 1, If what Mr. Boyle, and M. Mariotte contend for, be true, vun. 

that air is capable of being condenſed ad infinitum, it may even be made 
heavier than gold; as by being compreſs d above 19 thouſand times, it muſt 

be: but this is chiefly conjefture. © Ma | | g ; 
This doctrine of 75 gravity of metals is of the utmoſt uſe in the buſineſs x es here. 
of mines: for if in digging, you meet a glebe or mineral, whoſe weight is 6 of necefary in - 
times as great as that ot water; you may ſafely conclude there is metal there- e min 
in. Again, if the gravity of the body found be to that of water as 18 to t, you 
may reſt ſecure there are at leaſt, 1 parts of gold in it: for as there is no 
body heavier than gold, nor any body that comes nearer the weight of gold 
than pure quick- ſilver, whoſe weight is to that of water as 14000 to 1000, or 
as 14 to 1 ; it follows of neceſſity, that the body, - whoſe weight is as 18 
to one, 'muſt have 24 parts of gold in it. And if the other parts be not 


| liver, but ſome other body, the proportion of gold therein will be 
11% ůmeq EE: it Te ng 


The origin and formation of metals is] whence they have ſince been raiſed by the 
ſomewhat obſcure ; tho' we have rwo ol action of the central heat, up toward the 

_ three ſyſtems to*account for it: the firſt ſurface, and depoſited there in all parts of 
ſuppoſes the metalline partieles to have the globe. Such is theopinionlikewiſe of ma- 

, | ny-of*rhe modern naturaliſts, as of Des Cartes, 

ged by the law of gravity, in regular ſtra - Dr. Modeuard, &c. The ſecond ſets aſide this 

ta, next the center of the earth; ä and ſuppoſes metals 5 Ye p 
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Gold, chen, being the heavieſt and 
ces them. R 
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ſional mixture of certain matters, wherein 
nothing of a metalline nature was before 


contained. 


This opinion, which is the moſt ancient, 
and withal the moſt common, is confirmed 
from the inſtance of artificial metals, M 
Geeffroy, from a mixture of ſulphur, a vi- 
triolic ſalt, and a elayey earth, brought an 
iron, which he maintains to be a new pro- 
duQtion, or a compoſition of thoſe princi- 
ples. He adds, that the aſhes of all vege- 
tables afford iron, which it would be hard 
ro ſuppoſe lodg'd in the plant it ſelf, and 
muſt rather be deem'd the effect of the 
fire in calcination. Again, clay does not 
ſhew the leaſt ſign of any metal, work it 
how you will, without, mixing ; but add 


Iinſeed oil to it, and by fire you will have 


a metal, which is no other than real iron. 
In effect there are divers other matters, 
which give no ſuſpicions of being metalline, 


andyet afford a ponderousſubſtance,to which 


fire gives all the properties of iron; ſo that 


*ris probable, metals are only form'd by the 
aſſemblage orcombination of certain matters 


or principles; much as ſulphur is, by the 
admixtureof an inflammable principle, with 


a vitriolic ſalt, When theſe matters, which 
we may ſuppoſe continually circulating 
' thro' the pores of the earth, meet with an 


earth which has an affinity with eth; they 
ſtick therein ; and thus ariſe mines, me- 


talline veins, Ofc. ; 


What farther confirms this, is, that if earths 
or ſtones of different kinds be pur in a 


mine, different metals will be produced 
therein. Thus Albertus Magnus remarks, 
that the ſame ſtamen of gold by adhering 
in different glebes has degenerated into 
ſilver: and ſeveral other authors affirm, that 
by changing the earth of a mine, the metal 
becomes change]. 16 55 
M. Lemety, the younger, attacks this 
ſyſtem with great addreſs: the iron in the 


aſhes of plants, he maintains, really exiſt- 
ed in th 


e plants themſelves; being rais d in 
, along with the juices of the 
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and nobleſt of all metals, we begin with 
eed to the reſt in the order, wherein their gravity pla- 


* 


ol 


earth: and for M. Geaffroy's artificial iron, 
he avers, that its ingredients do all really 
contain iron in themſelves; and mentions 
the operations whereby it may be extracted. 
To this M. Geaffroy anſwers, that the quan- 
iy of iron procured froni each of the ingre- 
jents, ſeparately, is infinitely. leſs, than 
when they are mixed; ſo that the mix- 
rare ſtill produces metal. Beſide, M. Le- 
uſes oil in the operations ; now oil is 
not, a ſimple ſubſtance, but is compos'd of 
earth, an acid,and a ſulphurous part, which 
are the very three principles required to 
the formation of iron: ſo that in all proba - 
bility, the fire, by more cloſely aſſembling, 
and uniting theſe principles, makes the i- 
ron it was thought to extract; the means 
uſed to procure the ſuppoſed iron from the 
ingredients being preciſely the ſame with 
thoſe whereby iron is compoſed. And thus 
does the noble ſtrife ſtand, as it were in e · 
quilibria; to be determin'd as new lights, 
and future diſcoveries,ſhall dire& the ſcale. 
In the mean time we may add, that iron 
is not only producible, by the mixture of 
different ſubſtances, wherein there was no 
appearance of iron before; but even in 
the ſame, wie ſubſtance, by mere force 
of fire: thus Mr.-Boyle relates, that he had 
a ruddy, mineral powder, which the load- 
ſtone had not the leaſt effe& upon; but 
which being wetted with linſeed oil, and 
then kept glowing hot in à crucible for 
two hours, turn'd blackiſh, and would 
then adhere to the ſame load- ſtone, almoſt 
as readily us if it had been a. heap of iron 
filings. But, continues he, the operation 
of the fire, perhaps, contribute 
change as much as the linſeed oil; for ſome - 
of the ſame red powder being kept ignited. 


d ²ĩ˙ U... 5 

The third opinion is that of M. Tournefort, 
who holds that metals have their origin 
from ſeeds or eggs ;. that their production 


expanſion, of the ſeminal parts; and in a 
5 : A | ; Ws 
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in a crucible, without the liquor, after-_ 1 
wards appear'd magnetical. Mech. Prod. of". 


and growth is no more than an opening, or 


* 


times more than water, taking bulk for bulk: and this property is in- v. 
. ſeparable from it; no aſſured method having ever yet been found out to 
render gold more or leſs heavy *, Add, that whereas all the other pro- 
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THE firt property, or charafteriftic of gold, is, that it is the heavieſt Gun | 
of all bodies in nature. We have obſery'd, that it weighs nineteen 7;, gute gr. 


perties of gold may be imitated, its weight alone is inimitable.  Where- Iniwitable. 
ever therefore we find the ſpecific gravity of gold, 7. e. nineteen times the 

weight of water ; there, beyond all contra iction, is real gold: So, if I 

have a maſs of matter heavier than mercury, it is ſure that there is a ſhare 

of gold in it; there being, as already obſerved, no intermediate body be- 


tween mercury, and gold; e. gr. no body, which is, to gold as 16, or 


18, to 19. 


word, that they are organized bodies, and 
have veſſels with juices circulating there- 


in. . 875 
This Theory, which is chiefly founded on 
_ aſuppoſed analogy betweenthe ſeveral works 


there than in plains, or only are eaſier come 


ter; the exhalations ir emits ;. the diffe- 
* rence between the face of the ſoil there, 


pale hue thereof. e 1 
Mines are ſometimes open'd e er the me- 


ted, and have lain by for ſeveral years, are 


this Mr. Boyle gives us in tin mines; Agri- 
c cola, Boccacius, &c. in lead mines; Pliny, Stra- 
bo, and Ce/alpinus in iron mines: the like 
accounts Mr. Boyle mentions of ſilver mines; 


It is likewiſe found, that the ore of lead, 


| and other metals being wrought, and laid 


mall have occaſion to ſpeak of more fully 
Where 125 


of nature ſome authors are fond of, we 

Metals are chiefly found in mountains ; 
but whether it be that they grow more 
at, and more commodiou y dug, does not 


appear. The figns by which they diſcover 
«Mine, are, the inane ang” the wa- 


and in the adjacent parts, in froſty wea- 
ther; and laftly, bareneſ of graſs, and the 


tals be quite form'd; and are ſhut up again, 
.to give time for their coming to maturity. 
Others, after they have been quite exhau- 


found as rich again as ever: inſtances of 


but he could hear of none of gold mines. 


rn = prey 5 A 
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'by in heaps, does, in traft of time, become 


impregnated anew. Add, that at the fa- 


mous gold mine at Cremnitz in Hungary, af- 


ter a vein is almoſt ſpent, they caſt in large 


quantities of earth; which after ſome years 


aftords gold as before: and at Corbac in 
Weſtphalia, they melt gold out of their heaps 


once in four you in which time it is ge- 


nerated afre . 

The veins of metals always follow one 
conſtant direction: if they run ſouthwards, 
they never decline either to the caſt, or 
weſt : and if they happen to be interrupted, 
as by rivers, &c. they reſume their for- 
mer direction on the other fide. Indeed 
there are ſome, very rare, inſtances of « 
yein's taking a new direction: but then it 
perſiſts inviolably therein. Nouv. Cours de 


Cbymie. 


had the ſecret of making mercury pene- 


trate gold, ſo as to increaſe its weight ve- _ 


ry conſiderably, without any addition to 
irs bulk. Whether or no his proceſs will 
anſwer, we cannot ſay : the experiment is 


too coſtly to make. But there is W 15 
ail 


improbable in the thing. For gold, for 

its great weight, is known to be very po- 
rous : Water may even be forc'd thro its 
interſtices, and why not mercury ? Sir J. 
| Nouvten compures, < 


FI 


My Lord Bacon, indeed-affirms, that * | 


at gold has even more 


pores than lid parts. Optic. p. 242. PE . 


,  __ 
Whboexer, therefore, would make gold, muſt be able to add to che 
49 | weight of other metals; ſo as to render them equiponderant with gold. 

; t * Hence, if any fraudulent alchemiſt ſhonld obtrude a metal on you for 


gold; take a piece of pure gold, hang it by a hair or thread to a nice ba- 
lanee, and hang an equal weight of rhe ſuſpended gold by another hair, tro 
© the other end of the beam; then immerging both pieces in water, if the 
alchemiſt's gold be pure, the water will retain both pieces in equilibrio, as 
hors 3 otherwiſe, the adulterate metal will riſe, and the pure de- 
5 cend. | JJV 
Lee 2 , . The Second. property of gold is, that of all known bodies, it is the moſt” 


andmallea a and malleable ; and, of all bodies, its parts cohere with the great- 
Wo | Qaur gold-beaters, and wire-drawers, furniſh us with abundant proofs 
1 . of this property: they every day reduce gold into leaves or /amel/2 incon- 
: ceivably thin; yet without the leaſt aperture, or pore diſcoverable even 


by the microſcope : 'a ſingle grain of gold may be ftretched under the 
hammer into a leaf that will cover this houſe; and yet the leaf remain ſo 
compact, as not to tranſmit the leaſt ray of light; nor even admit ſpirit” 
of Wine, the fineſt and ſubtileſt fluid in nature, to tranſude, or paſs thro” 
Dr. Halley took the following method to compute the ductiliiy of gold: 
He learnt from the wire-drawers, that an ounce of gold is ſufficient to gild., 
i e. to cover, or coat, a ſilver cylinder of forty-eight ounces weight ; Which 
eur may be drawn. out into a wire ſo very. fine, that two yards 
thereof ſhall only weigh one grain; and conſequently ninety-eight yards 
: of the ſame wire only forty-nine grains, So that a ſingle gran of gold 
here gilds ninety-eight yards; and of courſe the ten-thouſandth part of a 
grain is here above one third of an inch long 
And ſinoe the third part of an inch is yet capable of being divided into 
ten leſſer parts, viſible to the naked eye; it is evident that the hundred 
e part of a r gold may be ſeen without the aſſiſtance of a 
microſcope. . VV bs EE 
Proceeding in his Calculus, he found, at length, that a cube of gold, : 
_ whoſe ſide is the hundredth part of an inch, contains 2, 43 3,000,000 vi- 
fible parts: and yet, tho the gold wherewith ſuch wire is coated, be 
ſtreteh'd to ſuch a degree, fo. intimately do its parts cohere, that there 
is not any appearance of the colour of the ſilver underneath f. _ 15 
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Sir I, Newton, ſhews, that the primi- I attractive or eoheſive force, are liable to 
tive, or component particles of all bodies, ſlide eaſily on one another, the body be- | | 
are hard: that they are only laid together; comes dudtile, or malleable, or ſoft. Nut. 

and that the cauſe of their coheſion is ſome | Optics. p. 30. 268866 „„ 

artraQive force ſuperadded to em, where-| + Mr. Bl examining ſome leaf- gold, 
by they unite together ivco' larger particles, | found, that a grain and a quarter's weight 
and thoſe, at length, into ſenſible maſſes. rook up an area of fifty ſquare inches: 

5 Now, if the compoſition be ſo, as that the | ſuppoſing, therefore, the leaf divided by 

| particles, under the circumſtances of their | parallel lines 28 of an inch apart; ar 


— 


* 
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___ Thery'of Cuz wig rRY. „ 
Tauhis tenacity, or force of coheſion in the parts of gold, Which appears p on its 
ſcarce leſs than infinite, depends altogether us its being freed from ful ab.” > 
phur: for mix but one ſingle grain of ſulphur with a thoufand grains of . 
gold, and the maſs ceaſes to be malleable, till all the ſulphur have been 
_ evaporated.” And hence we have a ſtrong preſumption, that the leſs tena-. - 
cious metals, tin, naeh and iron, contain a great deal of ſulphur. 
Ĩübe immenſe diviübility of gold is learnt from another experiment: for 
example, take a pound of ſilver, and fuſe it with a ſingle grain of gold; 
the gold will diffuſe itſelf equally through every minute particle of the 
ſilver; fo that taking a grain of the maſs, and diſſolving it in aqua - fortis,.' 
vou will find a quantity of gold fall to the bottom, which has 83 5 
the ſame ratio to the grain of gold, as the gold in the maſs had to the 
/. :p, ß ß, ono uh OF Pa 
i. 6: tO lts fixedneſs. . 


_ The third character of gold is to be the moſt fixed of all bodi 
irt!!! 7 27 Ge RRC NE ig A bo 75 
Latural bodies are reducible to two elaſſes, fixed: and volatile: the firſt, 
ſuch as bear the utmoſt violence of the fire, without evaporating, or lafing 

any thing of their weight: the ſecond, ſuch as ſſy away in fume. Now, 
of all metals, gold and ſilver alone are accounted rat but gold much 
Feaſto Claveus, the Prince of Mirandula, and others, have made experi- 
ments to this effect: A quantity of very pure gold being placed in the eye 
of a glaſs- furnace, wherein was a very great flame, and of conſequence a 
of gold will be divided inté five hundred; The cylinder of filver might only have CE 
thouſand minute ſquares, all diſcernable] been cover'd with one ounce of gold, inftead : 


by a good gye. For. gold-wire, the ſame [of ſix which we have hitherto ſuppoſed : 
author ſhews, that an 74 of gold N indeed, in this latter cafe, 


5 
* 


»: 


dra wn out therein, would reach 155 miles will. be but thin; but ſtill twill be gild- | 
and an half, Nat. of Hf. , |. || ing, and no point but will have its cover f 
But M. Reaumur has carried the duQtility | of gold. On this footing, M. Reaumur 
of gold to a ſtill greater length: A old. com ates, that the thicknefs of the pold- 
, wire, every body knows, is only a fler leaf du the wire, is g of a line. He 
one gilt. This cylinder of ſilver, cover'd adds, that as the old leaf is not every 
with leaf. gold, they draw thro the hole | where of the ſame thickneſs, but at leaſt 
of an iron; and the gilding ſtill keeps | twice as thick in fome parts as others; in 5 
pace with the Wire, ſicetch it to What the thinneſt parts it will not be above a 5 
jp” they can. Now, M. Reaumur ſhews, | 525000th part of a line, or the:6350000th 
that in the common. way of drawing gold- part of 'an'inch. gg. 
Wire, a ey linder of ſilyer 22 inches long, et is not this the furtheſt we can go: 
and 45 lines in diameter, is ſtreteh'd to In flatting the wire gently between two 
1163520 feet; or is 634692 times longer wheels, it may be extended to double the 
than before; which amounts to about 97 breadth hitherto Eg: in which caſe =” 
leagues. To Wind this thread on ſilk, the thickneſs of the leaf will be reduced „ 
for - uſe, they firſt flatten it; in doing to leſs than a millionth part of a line, or. 


Which, it ſtretebes at leaſt further ; | ſo! a twelve-millionth of an inch. 


* 


that the 32 inches are now 111 Jeagues: | Vet, after all, putting a piece of this 
but in the flattening. inftead of 5, they gilt wire in aqua fortis, the ſilyer will be 
could ftrerch it 3; which would bring it diſſolved, K gold left a per fett, eon - 3 
to ie leagues. This appears aprodigious tinuous tube. Mem. de Acad. An. 11332 _— 
_ extenſion; and yet it is nothing. 5 pe | 5 EE” Ih 


n 


— 


5 25 | „ f 3 77 2 9 2 . + 3 


very intenſe heat; it was found at the end of two, months not to have loft 
an ſenſible part of its weight ; tho it had been all along kept in a con- 
tinual fluor, inſomuch that all other bodies would have been entirely diſli- 


ed therein in a much leſs time 
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-. Care bf. Whence this property ſhould ariſe, is not. caſy to ſay; unleſs it be 


hence, that the particles of gold being all homogeneous, and equal, do 


equally ſuſtain each other, and leave equal pores between them, through _ 
which, when fuſed, the fire finds an eaſy paſlage. The ſame property is 
obſervable, tho not in the ſame degree, in filyer : the other metals are 


concentrated f. 


much leſs fixed, as containing too much ſulphur, which volatilizes, and 
carries them off in fume. , _ . n 


From this circumſtance of fixity, ſame have argued, that. gold alone 
has its juſt proportion of fire ; and is irſelf no other than fire, Parker. 


o 


But M. Tſchirnhauſen, and others, have made large double burning- 


glaſſes, in whoſe Foci even gold itſelf readily yolatilizes, and evaporares |] : 
particularly, in the year 1709, a quantity of gold was thereby converted 
into glaſs ; being firſt fuſed into a ſort. of calx, which emitted fumes 


and loſt of its weight: tho the ſame calx, fuſed again with a portion of 


fat, was reſtored to gold, And the like experiments have been made at 


- London with M. Vilette's burning concavcp ee 1 : 


ge d, mix 


+ 


the great volatility of thoſe bodies, which{ burving-glaſs, crac 
ean carry off the gold along with them.] dually diminiſhes, and leaves « ruddy dye 
<< If we: conſider,” ſays Mr. Boyle, „how around the veſſel: tis, probably, no other 
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* Ie. may be obſerved, however, that] fire. See the note p. 16. As alſo the chap- 
d with other volatile bodiey ter Of: Fe” ri tw TS 

s evaporate; but this is the effect off Gold expoſed, 22 cuppel, to a large 
es, emirs fumes, gra- 
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. very minute the parts are whereof gold than the earth of rhe metal that gives that 


1 conſiſts, and into which it is diviſible, 'it] redneſs ; for there is no recovering of any 
. will not ſeem impoſſible, that if we] thing like gold from ir : ſo that one would 


„ could light of volatile ſalts of figures] imagine it 1 accruing from a ſort | 
fit ro ſtick faſt to the corpuſcles of gold, | of analyſis of the gold 3% Lkel ops 


_ 4 they would carry them up along with] ** Some philoſophers, however, conteſt 
them. n we have made the ny of this vitrification : tis cer- 
more than one menſtru 


um, with which] tain, that if gold be expoſed to the focus of 


: ©. ſome 9 of gold may be carried burning-glaſs on a piece of charcoal; as 


«A up: 


ut upon applyi 


the men 

1 peracutum, Which — 15 of ſpirit of and in proportion to the diminution, there 

- 4 nitre drawn from butter of ny, I} ariſe an infinite number of little glaſſy drops 
fire, 


t was able, without a very violent 
+ « and in the ſpace of a few hours, to] la { 
 «« raiſe ſo much crude gold as afforded a] But this,” ſay ſome, is no demonſtra- 


of a greeniſh colour, which ſwell, and en- 
rge, in proportion as the gold diſappears. 


- © conſiderable quantity of ſublimate. , tion that the gold is vitrified : tis ra- 


#48 XI M. berg, and others, we. have al- 
ready obſerved,. make gold conſiſt of mer- 


Mech. Orig. of Volatil. c. < ther the aſhes o 


the coal, which, amal- 
« gamating with the gold, afterwards vitri- 
« fies: for let gold evaporate on « body 


hath 


-cury, and. ſulphur; and the ſulphur, to]“ which yields no athes, and you have 


4 


de nothing, bur the matter of light, or{* uo glaſs, Add, that if this glafi be fuſed 
6!!! oP abated root 
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is uſually done, it ſenſibly diminiſhes; 


; Hence, we conclude, that there is no body abſolutely fx'd, in all na- 
O. OTE 


ture; ſince gold, which has the faireſt pretenſions, is not 
The fourth character of gold, is that it requires a vehement fire, to fuſe lan. 


* 
* 


it; greater, conſiderably, than either lead, or tin; tho a much leſs than 
nina, e. 8 ) 
Add, that whereas ſome metals, as tin for example, diſſolve e er they 
. ignite 3 gold 2 or grows red-hot, e er it diſſolves : whieh difference 
ariſes hence, that the one ſuſtains a greater degree of heat, e er it. fuſes, 
than the other. | iD Hy 8 JFF 
Its fifth character is, not to be fliſſolvable by any menſtruum in nature, Is what men- 
except Aqua regia, and mercur. z 08 OY Oe 1 >> 
Aqua regia takes its denomination from this property of diſſolving gold, Aqua Regia... 
which among the chemiſts is called Rex, the king; its baſis, or eſſential 
ingredient, is common, or ſea-ſalt, which anſwers the purpoſe in what- 
ever form applied; whether as a fluid, or a ſolid ; a liquor, or a ſpirit; - ! 
Sal-gem, and ſal-armoniac, do either of them occaſionally anſwer the 
ſame end, as ſea- ſalt; but tis only ſo far as they are of the ſame nature 
and kind with ſea-falrt ; as will be ſhewn in the chapter, Of Salts. 
Aqua regia, then, is a ſort of Aqua fortis, or acid ſpirit, wherein there 
is a ſmall proportion of ſea-ſalt : tis prepared four ſeveral ways: = 3 
10, By mixing common ſalt, ſal-gem, or fal-armoniac, whether native 7reparation of ' 
or factitious, with Aqua fortis, or ſpirit of nitre. | Rl | Aqua Regia, 
29, Of butter of antimony, with which Mr. Boyle made a menſtruum 
that diſſolved gold with ſurprizing readineſs ; but this does not infer, that 
gold may be diſſolved without ſea-ſalt ; for butter of antimony is made 
partly of mercury ſublimate, wherein ſea-ſalt is one ingredient *. ky 
SE . 405 regia may be made of ſea / ſalt reduced into a ſpirit, by diſtil- 
lation; for ſuch ſpirit of ſalt is known to diſſolve gold. PR 
4, Of human urine ; for this being diſtill'd by a vehement fire to make 
phoſphorus, there remains at the bottom of the veſſel a ſort of a ſalt per- 
fectly like ſea- ſalt; which, mixed with ſpirit of nitre, makes a menſtruum 
JJV a 
_ :To conclude, no ſpirit, or falt, whether acid, or alcalious, affects gold, 
unleſs it have a mixture of common, or ſea-ſalt : thus, if you take a dram 
of gold, put it into a clean glaſs-veſſel, and pour upon it ſpirit of ſulphur 
per campanam, oil of vitriol, or ſpirit of nitre, either hot or cold; it will 


* 


« over again, and a fatty matter added] deal with, requires vehement fires, with 


% thereto, it does not return to its for-| borax to facilitate its fuſion. Boyle Uſeful. 
mer ftate of gold, as all other metals are of Exper. Phil. CO. 
found to do. Nouv. Cours de Chymie, p. 272. | * Jo. Agricola tells us, what ſeems very 
t M. Flacowrt, indeed, in his hiſtory of ftrange, that the ſpirit of Terra Sileftaca 
the iſland: of Aladagaſcar, mentions a kind] diffolves gold, as well as Aqua Regia, tho 
of gold found there, called by the natives, | more ſlowly, into a red ſolution, wbich 
Malacaſſean gold; which melts almoſt as in a few days precipitates the gold in fine 
eaſily as lead: while. the fine gold we powder. Boyle Uſeful We” 
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Typ of CHEMISPRY. 
+ have no effect on the gold; or if Aqua fortis be diſtiłd from nitre and vi- 
ttriol, the gold will remain as untouch'd as if it were a diamond: but if 
into ſo many vials, each containing one of theſe ſaline liquors, with a 
quantity of gold, you pour a little ſea- falt, or ſagem, either in form of 

à ſpirit, or of a lixivium; the gold will be inſtantly diſſolveck; and ſooneſt in 

the vial that contains ſpirit of nitre. "Twas a notable ſaying, therefore, 

- of the antient chemiſts, that the ſan and ſale contain all things. The truth 
is, ſea-ſalt is a thing of fo very beneficial a nature, that we had better 

be without gold, than this ſalt, ” a I 

© Gold , The ſixth character of gold is, that it readily, and ſpontaneouſly, as if 
N by ſame magnetic power, attracts, and abforbs mercury. ö 
Tho, what my Lord Bacon writes, viz. that gold imbibing mercury, in- 
creaſes in weight, we doubt is not well warranted. See his Nat. Hiſt. pag. 
124. Edit. Francofurt. In effeft, we have made the experiment with con- 
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=—_ | = erary ſucceſs; having always found the ; Sou dilated, or increaſed by the . 
. mercury in bulk more than: weight ; and conſequently its ſpecific gravity 
; diminiſhed.” Thus, if a grain of mercury be mixed with two grains of 


gold of 20 carats fine, and the maſs be weigh'd hydroftatically againſt two 
"Its ſpecific gra-grains of the ſame gold, void of mercury; it will be found ſpecifically 
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W «iminſhed lighter : Add, that as ſoon as the mercury enters the gold, it is render d 
RAY ſoft, and like a paſte; and of conſequence is thinn'd or dilated. Upon the 
F whole tis probable, that the noble Bacon had not himſelf made the experi- 
* ment, but took the relation from others. 1 0 


The ſeventh character of gold is, that it reſiſts the force both of lead, and 


1 a antimony: by reſting, we mean, that when melted with them in the cu- 

f pk does not diflipate, and fly off with them in fame ; but remains 

þ 4 The chemiſts have two kinds of lead, or Saturn: viz. the Saturn of 

by” Diana, or common lead; and that of Sol, called alſo the Saturn of the phi- 

= laſophers, which is antimony. None but gold and ſilver reſiſt the firſt ; and 

=. none but gold alone the ſecond ; each they term Lavacrum Leproſorum, or 

= _— .the Lepers Bath ; from. which they ariſe the cleaner : intimating hereby, 
1 that all other metals by them deem d leprous, © and C excepted, fuſed in 

=_ | the ſame cupel with lead, or antimony, fly off in fame. + 


Lead, particularly, they call Balneum Solis & Lune, The Sun and Moos 
Bath; or, Balneum Regis © Regiug ; as ſilver and gold thence come out 
the purer, and all other metals periſh therein, 

| in te Thus, if a maſs, conſiſting wag filver, copper, and other metals, 

ou together with ſtones, and other bodies, be fuſed with ten times the quan- 
ES _ tity of lead; the ones, and all the other bodies beſide metals, will ſwim 
„5 on the ſurface, and be eaſily blown off by the bellows. In the mean time, 
tthe lead drawing all the metals, except the gold and ſilver, to itſelf, riſes 


dalong with them into a ſort of froth; and is likewiſe blown. off by the bel- 
4 los, or goes away in fume, or vitrifies with the cupel. 8 
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Tuer) of CnEMis TRY." - -- 
As to antimony, a quantity thereof being put in a cupel, along with 4d of ani 
pure gold, and the whole fuſed, and kept in a ſtrong fire ; the antimony 
all evaporates, and leaves the gold alone: which does not hold of any - - 
| other metal, not even filver itſelf. Whence antimony is particularly called 
Balneum Solis, the ſun's bath; and Lavamen ſolius Regis ;; Devorator 3 and 
L Oc. 5 955 bs * eck © Fit 8 & pay 
ä thing that enters is loſt, except the king, who-- 
* waſhes therein with ſecurity, and comes out the fairer, only he lofes his 
& cloak :” where, by cloak, is meant the pellicle uſually found on the farface - 
of the gold; or elſe the heterogeneous matters mix d with it. For a maſs 
of metals, ſtones, and earth, being fuſed with antimony, all but the me- 
tallic part will be thrown off together with the impurities of the 
metal. TS . MES „ 
Hence, antimony is uſed as the laſt teſt of gold; to try the purity 
whereof, one or two grains is melted in a cupel with twenty- times the 
quantity of regulus of antimony, till fuck time as the antimony is either 
evaporated, or turn'd to a ſcoria, to be blown away by the bellows, and 
the gold have fulminated, as the refiners affect to call it; that is, till its 
ſurface appear every where ſimilar, and equable. This done, if the gold 
have loſt nothing of its weight, it is allowed perfectly pure, and called 
gold of rwenty-four carats; or if it be found 5+ lighter, it is ſaid to be 
_ ewenty=-three carats fine. „ e 59 Dow. 1285 e er | 
The eighth charatler is, that its ſound, when pure, is not very clear, Ir fun. 
or tinkling, but rather obtuſe, and reſembling chat of lee. | 
For gold being ſoft and flexible, has but little elaſticity, and conſe- 
_ quently is not much diſpoſed to the trembling or vibratory: motion neceſ- - 
; — to produce ſound. Add ſilver or copper to it, and it becomes fonorous 
enough: but without any admixture, the chemiſts. even hold, that it yields: 
no found at all. CTTTTTVTTTTTT orig ors 
Hence, the chemiſts hold, that whoever would convert another metal 
* old, muſt e e —_ 538 %% ͤ́ũrk Vb!!! WO Ne 
' ninth character is, that, of all known, bodies, it is the ſimpleſt; the Simgiiciy: - 
primary elements being here out of the queſtion, n 
By a ſimple body, we mean that whoſe minuteſt part has alt the phy- 
ſical properties of the whole maſs. Thus, if a grain of gold be diſſolved 
in Aqua regia, and a ſingle drop of the ſolution be taken; a quantity of 
gold may be ſeparated therefrom, which ſhall only be the millionth part of 
the grain, and yet have all the characters of gold. Or, if you fuſe a 
 fingle grain of gold with a maſs of ſilver, and mix the whole together, ſo 
that the gold is equally diſtributed thro the whole maſs; you will have in 
| every particle of the lump a particle of perfect gold, in all reſpects like 
the whole grain. Accordingly, diſſolve any part of the mixture in Aqua 
| _ fortis, and a quantity of gold will precipitate- to the bottom; bearing the 
_ fame proportion to the grain, that _— part diſſolved did to the whole _ 
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4 f And on this principle chiefly 
carry a maſs of gilt ſilver to an 


depends the art of eſſaying: for if you 
iſt, he takes a ſingle grain thereof, melts 


it at the fire, to ſee whether the gold and ſilver are well mix d; then caſts 
it into Aqua fortis to have the filver diſſolved, and the gold left alone. 
gold to the whole grain, he computes how 


gold induced the antient chemiſts to be- 
cult to deſtroy, than to make gold: for, by 
deſtroying, they meant the changing it into ſome other ſubſtancce. 
Tbe alchemiſts, however, hold their Aurum Philoſophorum to be ſtill more 
ſimple than our gold; as conſiſting of mercury perfectly cleared from all 
ſulphur; but whether there be any ſuch thing in nature, will admit of a 


And from the proportion of the 
much gold is in the whole maſs. 

This exceeding ſimplicit 
lieve, that it was more di 


queſtion: mercury, abſolutel 


y pure, and free of ſulphur, being what we 
muſt acknowledge ourſelves never to have ſeen. 2 5 bo 
Theſe are all the ſenſible criterions of gold; ſo that it is next to 


impoſſible to be deceived therein: for wherever theſe nine properties 
concur, there is 


certainly gold; and where they are all wanting, there 


rain of metal pretended to be gold, and 
it; put it along with three grains of anti- 
mony, in a cupel, and fuſe it for the ſpace of an hour: if the gold be 
pure, the whole grain will be found at the bottom; otherwiſe, the fo- 
reign, or adulterate part, will be all gone off, with the antimony: which 
is A proof there is no poſſibility of eluding, nor any danger of being 
deceiv d by. Such characteriſtics of metals, and 3 , are of fre- 


inſtance, a ſingle 
which has many appearances 0 


nie for 


quent uſe in life; and ly to perſons who have to 
tile tribe, the alchemiſts. LL I 
Mr. Boyle, indeed, gives us an experi- 
ment, wherein a quantity of pure gold 
and debaſed by the ad- 
mixture of an exceeding little quantity of 
a certain powder caft into it, in fuſion ; 
that, beſide detachin 
recrement, not unlike metal, the 


was ſo changed 


o with that ſub» 


gold itſelf rs left of a dirty colour, and 
withal had loſt of its ſpecific gravity ; ſo 
that, inſtead of 19 times the weight of 
war : Wien. if had 1 firſt, it was 90 
only 155 1s Operation appears to Mr. 
h almoſt as —— as' prcgoltion. boyle 
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Te Form wherein Gold is founldt. 
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5 OLD is found in three different manners, or forms. | Gold found pure. 
, In pure glebes, or clods, conſiſting of gold alone; in which : 
form it is {aid to be ſametimes met withal in 7 5 : wt au in the 
r ers collection are preſerved ſeveral plates of pure gold, ſo und n 
r, e 5 | | 7; 
2®, It is found in form of a pure duſt, call'd aupoxgvns, gold - duſt, or Gold-duft. 
ſand-gold, in the ſands and mud of ſome rivers, brooks, Oc. particularly 
in Guinea; being waſh'd down from the mountains, or torn from hidden 
veins by the violence of waters, and gather d up by the miſerable natives f. 
3?, It is alſo found, and that moſt uſually, in whitiſh clods, dug out Intemixed with 
mines || 150, or 160 fathoms deep, intermixed with other foffils, as. an- ===>. 
timony, vitriol, ſulphur, earths, ftones, and other metals ; particularly 
filver, which is ſcarce ever found without a ſhare of gold **. . 5 8 
In effect, tis very rare that gold is found pure, or otherwiſe than un- 
der this laſt form: we have ſpecimens in our keeping from moſt parts of 
the habitable globe; but none of them pure, except thoſe from the coaſts 
of Guinea : tho the greateſt part drauß from ence contains ſome im- 
pure heterogeneous parts; the Negroes being apt clandeſtinely to mix filings 
' of braſs or copper therewith _ _ 5 


9 5 


os The'mine is {hverel 
th, and about 160 


the ore, ſome is 
red, and yellow— 


The mountains of Chily 
in this form: in the clefts, 
is found a fine, rud- 


ſtony ma 
yellow ; 


e“ veral cuts, runs over t 


4 - 
; where, by repeated lotion, the earth 
lighter part is ſeparated, and the gold let 
alone. Dif. de Com. 5 
1 © There is alſo a place in Scotland, 
„ where, over a lead mine, near the ſur- 
« face of the ground, they often find large 
4 grains of native gold, free from any 
4 ſpar. I have till a piece of native me- 


« tal by me, which came from the ſame] 


4 place, in weight above forty grains, 
« wherein gold is the predominant metal.” 
Boyle Hydro, Bal. EL . 
e They have work d in the gold mine 


lat Cremnitz,” ſays Dr. Brun, à pow up- land Hydroftat. Bal. _ 


enough to admit any proof 

« in a ſmall parcel, to find the rtion 
« of metal „ but 8 
« very large quantity of it, and waſh it 
«in à little river running nigh the place. 
& The whole river being divided into ſe- 
ore- continu- 


« ally, and ſo waſhes away the earthy ' 


« parts from the metailine.——The common 
«© yellow earth of the country all about, 
te tho' not eſteemed ore, affords ſome gold: 
« And in one place, I ſaw the fide of a 
« hill dug away, which had been caſt into 
« the works, waſh'd, and wrought in the 
« ſame manner as poun 

“ ſiderable profit.” Phil. Tranſa8. Ne 58. 

_ ** It may be added, that gold is ſome- 
times, alſo, obtain'd from copper-ore ; 
from tin - ore, g 
from a red earth, from ſand, from German 
tale, c. See Boyle Uſeful. of Exper. Pbilaſ. 


pound a 


ded ore, with con- 


common marcaſſite, 


3+ 


. tin » OT a : 
. Fhe firſt is, do reverberate the maſs in the fire; that is, 


l 407, Things brought to this 
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Las. Ercker, arch-miner, and efſay-maſter to three emperors of Germany, 
under whoſe direction were all the mines of Germany, Hungary, Tranſyl- 
vania, Bohemia, aſſures us, That tis rare any earth produces pure gold ; 

put one metal or other ſtill grows with it: and even where it appears 
* pureſt of all, it has its ſhare of filver.” He adds, as an uniyerfal 
rule, that where gold 
it; and where it is the 


rdeſt, there is both braſs and filver. 


Method of ſeparating Gold. 


JJ i paring en dF at rare rs 
cured "from the | Foreign matter adhering Ly it; particularly ſulphur, earths, and 
fand among, other metals: whence. ariſe ſeveral proceſſes or operations, for the ſepa- - 

clearing it of the ſame. pw * „„ 


grate, or grid-iron, and there torrify or roaſt it, ſtirring, a 


TE, « N, an turning it 
continually, till all the fulphur be evaporated, and gone ¶ in ſmoke. 
This is perform'd in the mines, by the workmen themſelves ; and is call'd 

| nen ing, and ſeparating gold from the ſulphur. e 

2*, After torrifying, and gently bruiſing the maſs, they boil it in wa- 
ter, till it has loſt Both its taſte, and ſmell; pouring on, from time to 
time, freſh water, and throwing away the old. At length, after. a ſuffi- 
cient coction, the water is pour d out, aud the gold refts at bottom. The 
maſs at the bottom of the veſſel being, well dried, they try in the cupel 
whethor it be gold or not. C a a oo 


, If it be-not, hen grind the-maſs inte powder, and boil in up. wih 


mercury and falr, for five. or fix days; and-after tis ground, boiFd, and 
elixated, what remains, is well dried, and ſtoutly pounded with mercury 
in a large mortar. - Upon this, the mercury, by its. attraction and agree- 
ment with gold, draws to itſelf all the gold; and even the reſt of the me- 
tiallic part; it having a peculiar property of uniting to itſelf, immediately, 
| either gold, filver, copper, or lead; tin more ſlowly ; iron or ftone never. 


It alſo joins itſelf to oil and fulphur: but in this caſe, the ſulphur is ſap- - 


pong all taken away by the firſt-proceſs;. and all. the ſalt and oil. elixated 
dy the ſecond. If theſe were remaining, the whole would make a ſort of 


cinnabar ; but as they are away, the. only impurities remaining, beſidte 


Gllyer, copper, and lead, are iron, and ſtones. | 35 
, the whole maſs, mercury and all, is 
1d water pour d upon it; and the Whole 
is veſſel the water is poured into another, 
. and out of that poured into a third: by 
; —_ 22 the 2 22 5 kept e g. the i og and — 1 
2avy metallic ubſides. is tion they continue io long, 

we repeat fo-aften, ill the yeiter io Gund pe OP Vo 5 


put in a 2 or trough, 
ſtirrd briskly about: ee 
Where it is ſtirr'd as befor 


o 


* 


35, What 


urs the pureſt, there is filver mix d along witd 


py of CHEMISTRY. 


8 . hag What remains at the bottom, they put in a crucible, or iron veſſel, 
fer it on the naked fire ; and, after an intenſe heat, find all the metallic 


matter at the bottom, and the ſcoria at the to. . 
| ſeparare from the mercury, Difillation. 


69, The maſs of metal at the bottom, they 


by adding lead thereto, and diſtilling the whole in a cupel ; upon which, . 
the mercury, &c. flies off, leaving only the gold and ſilver at the bottom: 
then they pour thereon either Aqua Regia, or Aqua fortis; the firſt diſſolving 


the gold, and leaving the filver entire ; and | 
and leaving the gold entire. And by ſuch means they are ſeparated 


other 


from 


This is much the fineſt, and moſt artful way of getting gold out of the 
ore; tho' tis but of modern invention: had the Spaniards been acquainted 
with it, from their firſt ſettlement in America, they had ſaved immenſely 


thereby. 
Gold, 


tis commonly ſu 
for being 


ppoſed, does not contract ruſt ; but miſtakenly : G 
placed in the fumes of ſea-ſalt, its ſurface is grated, and diſ- 


| ſolved thereby, and becomes ruſty ; the ruſt of a metal being nothing elſe 


but the exterior 


_ praiſed by the Spaniards, in Perm; but, 


as the quality of the ore is various, in va- 


e ee, different proceſſes are to be 
had recourſe to. That uſed at Schenmitz, 
DO. in Hungary, is given us by Dr. Brews, 
nas follows: | 5 | 
They have divers ways of taking the 


gold out of its ore; by burning the 
40 vn by melting it, by ting Ares age, 


„ and other minerals, ſand, and lead, as 


4 they find the ore fluid, or fix d. With- 
gut lead, the proceſs is thus: 
They break, and pound the ore very 
« fine, in water; and then waſh it often, 
< and lay it in powder upon cloths, and 
„ by the gentle, oblique deſcent of the 
« water over it, and their continual ſtir- 
ring it, the earthy, clayey, and lighter 
< parts are waiſh'd away, the heavier and 
« metalline remaining in the cloths. 
© Theſe cloths they afterwards waſh 
, dean in ſeveral rubs; and, after ſome 
tc ſertling, pour off the water from the 
: 5 2 WEE the 8 over 
© again, irring it up, in ſeveral veſ- 
« ſels. At length, — ſprinkle quick - 
- © ſilver on it, and knead it well together 
for an hour; then waſhing it again in a 


part thereof converted, by ſome corroſive ſalt, into a 
ſort of calx, adhering to the body, in form e 


of metalline flowers ft. 
5 „„ 


e of it as the qiek-Glrer does not touch, 
« by firiking the veſſel againſt their leg, 
„they bring the gold and quick-filver to- 
9 er, in an . to a corner. 
« row this capa guts hey ſtrain as much 
of the quick-ſfilver as they can; firſt, 
© thro'coarſe cloths, and then thro finer : 
« then put the remaining maſs on a : 
4 forated plate, which they ſet over « 
„% deep pan placed in the earth; in the 
bottom whereof, they alſo put quick; 
* ſilver. This pan they cover, * late - 
{© the cover well; then make a charcoal 
1 fire on it, and drive the quick-filver yet 
© remaining in the gold to the reſt in the 
bottom of the pan. Laſtly, taking out 
« the gold, they caft it into the fire, to 
«©. render it purer. Philoſ. Tranſa#, Ne 58. 
+ The antient phyſicians ſay nothing of 
any medicinal virtue in gold: The firſt 
who mention it are the Arabs ; Avicenna © 
ives it mighty eloges ; bur it appears, he 
peaks rather from conjecture than expe- 
rience. The alctiemifts, however, have - 
carried the thought much further: they 
will have this metal contain I know not 
what radical balm of life capable of reſto- 
ring health, and continuing it to the long- 
eſt period. Gold, ſay they; has in it a 


| © wooden veſſel, after ſeparating ſo much 


ſulphur perfectly friendly to parurs, Ne 
| >, ne 


_—_— 


Fu 
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latter diſſolving the ſilver, Difulution, ; 


Mercury. 
Its weights 
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Me firſt charafler or property of mercury, is, that ir is the heaviet of all. 


bodies excep 


t gold. From the table it appears, that there is no body 


of intermediate weight between the two; ſo that every body which weighs 


more in ſpecie than mercury is 


perfectly defecate, and purg d of all 


gold. And ſtill the purer mercury is, the 
heavier it is found ; inſomuch, that ſome philoſophers hold, that mercury 


its ſulphur, would exceed even the 


| weight of gold itſelf. The ordinary proportion we have obſerv'd, is that of 


14 to 19: If any mercury be found to weigh more than according to this 


rate, it may be ſafely concluded to have gold in it. 


The ſecond character of mercury is to be the moſt fluid of all bodies, i. e. 


its parts ſeparate, and recede from 


conſequently, of all bodies, it is that whoſe 


each other by the ſmalleſt force ; 
s cohere the leaſt, or are 


the leaſt tenacious ; and therefore, of all others the leaſt ductile, and mal- 


leable * 
that of the ſan, which animates the uni- 
verſe: and on ſuch notions have they 


'Form'd a thouſand chimerical projects, 
' Which experiment has always alf d. 

What led the Arabs, an 
imagine ſuch wonderful virtue in gold, 


alchemiſts to 


was, that they perceiv'd certain qualities 


therein, which they fancied muſt be con- 

vey'd thereby into the body: 
« Nance, is not I of being deftroy'd ; 

hence they conc 

; to preſerve animal ſubſtances, and 

lave them from putrefaltion : which is a 

method of reaſoning much like that of 
ſome fanciful phyſicians, who ſought for 


told, for in- 


aded it muſt be very pro- 


an aſſuaging remedy in the blood of an 


—_ ear, by reaſon the aſs is a very calm 
; Alt. ö 5 8 i 
Vet, no doubt but gold may have its 


- effect. Tis known, that being diſſolved 


and by 
mour ſecreted in them will be more plenti- 


in Aqua regia, and precipitated by oil of 
tartar, it is a gentle PROT and the 
e 


like has even been obſerved of gold ſwal- 
low'd in ſubſtance. But there is nothing 


iz theſe caſes but what may ariſe from its 
mere gravity. The inteſtinal glands _ 


'briskly ſtruck by the metallic parts, wil 
be put into more frequent contract ions; 
theſe reiterated vibrations, the hu- 


fully expreſs d. Further, Mr. Boyle obſerves, 


that the ' ſame . ſolution of gold being cal- 


eined with flowers of ſulphur, becomes 
diaphoretic : which ſuggeſts how much of 
the virtue of gold may 75 on the mat- 
ters it is prepared withal. . 

Add, that the alchemiſts place all their 
hopes in the ſulphur of gold; whereas, we 
have a ftrong preſumption, that there is no 
ſingular virtye in the ſulphur of any metal 
whatever ; ſince, when that is evaporated, 


or vegetable, will ſupply its place; and 
being added to the calx of the metal, will 
revivify, and give it its priſtine form. 1 
Yet does gold ſtill retain ſome uſe in 
medicine. The Aurum Potabile, in parti- 
cular, is prais d; tho” the attempts to 
make it, ſo ſeldom ſucceed aright, that 
many have pronounced the preparation 
impracticable. Mr. Boyle, however, aſſures 
us, he had a menſtruum which with a gen- 
tle heat would ſoon bring gold enough 
over upon a firſt or ſecond diſtillation to 
afford a high, yellow, volatile tinQure : 
But, as he could cafily recover a malleable - 
gold therefrom, he durſt not pretend to do 
any wonders with the tinQture. 
ſame author obſerves, that the ſolution of 
gold applied externally, may have very 
conſiderable effects; and thoſe of a diffe- 
rent kind from What it has internally: 
of which he gives inſtances in the piles, 
and venereal diſord ers. 
. 25 | The 
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any fatty matter, whether of an animal, 
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The parts of water do not divide fo readily as thoſe of quick-lilver ; 
and che parts of oil much leſs : there is a certain tenacity even in the parts 
ol Pirit of wine, which reſiſts a ſeparation ; but there is ſcarce any cohe- _ 
"How ar all in mercary. OE OT OW ⁵ ⁵⁵¼¼ * 
If you take, for inſtance, a ſingle grain thereof, lay it on ' a Tooking- 
glaſs in dry weather, and in a place not duſty, and apply a lens thereto - 
which only touches it in one point; the grain of mercury will fly into 100 a 
globules ; each of which, upon the leaſt touch of the lens, will again fly into 
rooo leſſer globules, and ſo on, paft comprehenſion. _ And yet allthele glo- 
© bules Wo infinitely reduced, remain unchanged as to weight, opacity, and 
 _feparability. _ 3j 3 
111 ͤ 576 lay” Sbiey -db ci fue iuebte- 
, Maes p Cn LT 3 
| Centivogho, an eminent alchemiſt, introduces Mercury addrefling a philo- p 
ſopher, thus: Good alchemiſt, tis a faculty given me by nature to de- „ 
** ceive and amuſe all the world: for do but view my body; divide it into | 
A thouſand parts; turn it again, and again; and you will find that fuch 
Las my outſide appears, ſuch my inſide is: do what you lift with me, you'll... -:. .. 
get nothing out of. me, for Iam immutabſd. \ | 
he particles of mercury, view'd with a microſcope, appear perfectly pure. 
ſmooth and polite ; and reflect objects: ſo that looking in em, you ſee all 
the ;ercumjacent bodies, , oo TT En 3 
The third property of mercury, which. indeed depends on the ſecond, is, Distr. 
that of all bodies it is diviſible into the minuteſt parts.. 


Thus, being expoſed to the fire, it reſolves into a. fume ſcarce perceiya- 
ble to the eye ; but in whatever manner it be divided, it fill retains its na- 
ture, and is the ſame ſpecific fluid: for the vapours of diſtilled, or volatili- 
ꝛzed mercury receiv'd in water, moiſt. leather, or the like, become pure 
mercury. And if 1 be mix d with other bodies, in order to fix it, (for 
it is ſcarce fixable of it {elF) it is eaſily ſeparable from em again, by fire; 
and reducible into as pure mercury, as before. 
The fourth character is, to be extremely volatile; being convertible into Na 
fumes, even by aTand-heat. * qßCCCCCC COON + 
In effect, it does not ſuſtain the fire long enough either to boil, or ignites 
tho it muſt be added, that if the fire be at firſt very gentle, and increas'd 
by eaſy degrees, it may be retained therein a pretty long time; and be fixfd, 
ſo as at length to ignite in the crucible :_ As we learn from ſome very _- 
Fediqns Eperiments made at Pat... 3 
The gilders are but too well acquainted with theſe fames of mercury, Ex of i: 
which frequently render em epileptick, and paralytick, and ſometimes ſa- fe, 


* 


croſcope to the — — we of merca-|and diſtinct proſpe&- of all che neighbour- 
ry; by means whereof, a globule, inviſi- ing objects. On form an fa, ͤ rs © 
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4 Theory of OEMs Tx. 


5  livate em; being of ſo penetrating a nature, as to take away ſcirrhous tu - 
| mours; tho very apt to reach and deſtroy the nobler part. 
Incorporates The fifth property is, that it eaſily enters, and intimately adheres to gold; 
——— ealily to any of the other metals; with difficulty to copper, and not at 
201908 EE Iii 22S % ˙· 
Indeed, we have heard much talk among the adepts of making an a mal- 
wy gama, with mercury and iron; but the experiment would never ſucceed 
But not with with us. Tis poſſible there may be ſome way of binding thoſe two bodies 
together; and, no doubt an amalgama might be made, by adding a large 
quantity of gold to the iron: but then, if the compound were beaten to a 
' © duff, the iron would waſh away in water, and the gold remain. p 
On this account it is, that ſuch as have occaſion to handle quickſilver, 
always make choice of iron inſtruments for that purpoſe. . 
+ Jes et ©» . Mercury, in adhering to gold, we obſerve, renders it humid : thus we S; 
have known women in a ſalvation have their ear-rings grow white, and 
. ſoft, with the effluvia of the mercury. And hence the gilders, to lay 
| gold on any other body, diſſolve it in hot mercury; which done, they apply the 
U is gilding. olution on the body to be gilt, ſuppoſe. filver : then ſetting it over the 
an. coals, the mercury flies away, and leaves the gold adhering like a cruſt, - 
to the ſilver; laſtly, rubbing the cruſt with lapis hæmatites, the filver is 


: 811 may be added, that mercury is a fluid which adheres to no body but 
| Adberes to s MEtalline ones; unleſs driven thereto by force of attrition, as in æthiops 
thing but metals. mineral, where by a long, inceſſant rubbing, mercury and ſulphur are 

made to mix, and ſtick together. And hence mercury is called the wa- 
. ** terthat wets not the hands”. es „ 5 
Sſccptibts ofthe Its ſixth character is, that of all fluids it is the coldeſt, and the hotteſt, ; 

Zr , ſup oſing the circumſtances alikee. ew | 

of all ii We ſhall ſhew, in its place, that fire is equably diffus d thro all bodies; 
and that there is in reality the ſame degree thereof in mercury, as in ſpirit 

| of wine + and yet if you try with your finger, mercury, in the cold, will 

” _ much colder, and over the ſame fire, cofſiderably hotter, than the 
- 4 irit. 4 5 ; 3 : 8 8 15 . 
| 6 This property depends on the great weight of mercury : for the heat 
Fhence this a- and cold of all bodies, is, cateris paribus, as oth weights: now, mercu 
nſe-. being 14 times heavier than water, if both of em be expoſed in a winter's 


„ 


v.. * . 
” a + 


4% 


. night to the ſame cold ; the mercury muſt be ſo much colder than water, as 
< | it is heavier. * So, alſo, if they be both applied to the ſame degree of heat; 
* ___  » » while the water is barely warm, the mercury will be hot enough to burn 


8 the hands. 85 
| . Notwithſtandin We io by maki an extream cold, and ex ſi _ 
ſuch a degree of aol ou great ſe gabiliey, an e thin skin of mereury Thee: | 
and fluidity prevents its aig. — 80 but without effect. Hiſt. of Cold. 
i tried various ways to bringit to freeze, lt , 


F Thus, 
* 
© 7 2 
1 * ® 
> * 


8 
py * 
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> ö © 
_ - > Fhos, in ſpirit of wine, we perceive a light degree of cold; more in 
Water; and moſt in mercury. Þ _, 1 5 
The ſeventh property is, that it diſſolves in almoſt all acids, and unites pigitees is att 
it ſelf with em: at leaft with all mineral acids. - , 
Thus we find it diſſelve in/oil of vitriol, ſpirit of ſalphur per campanam, 


* ſpirit of nitre, and aqua regia. | | | | 
It is united with oil of vitriol into turbith mineral; with ſpirit of ſulphur 

into cinndbar; with aqua regia, or ſpirit of ſea-ſalt, or 8 into 

er vinegar does not diſſolve it; and hence we ave 


_ corroſive ſublimate. IE 
furniſhed with a method of detecting the frauds of druggiſts, &c. who make . 
a practice of ſophiſticating quick-ſilver with lead. For, take and pound To mung theſe- 
the mercury in g mortar, with vinegar therein; and if the vinegar grow tc, of | 
| ſweetiſh, tis a proof the mercury is mix d with lead: if it have been adul-. 
terated with copper, the mercury will turn greeniſh, or blueiſh'; but if un- 
adulterate, the mercury and vinegar will both remain without alte- 
ration. | Oy ono wet, FE 8 | . ; 
: FA. eighth property is, that it is the moſt ſimple of all bodies, after . f 


„ 


EY 
. 


* According y we find it the ſame in all its parts, ſo far as our obſerva- 

tion goes: if a ſingle grain thereof be diſſolved in ſpirit of nitre, a propor- 

tionable part of the grain will be diftributed into every minute particle of the 
ſpirit : and by diluting the whole with an ounce of Aqua ſtygia, the whole 


ain of mercury will be recover d. IE "£0: | 
Had we the mercury of the philoſophers, ſo much talk d of; called alſo 
vital mercury, mercury of metals, &c. tis aſſerted we would find it ftill vaſtly 
ſimpler even than gold: for, from gold, we can ſometimes ſeparate mef- 
eury, and ſometimes: ſulphur; but from pure mercury, nothing beſide it 
ſelf can be ſeparated. — apo Helmont holds, that all things in nature de- 
* 'This great ſimplicity of mercury, has particles or globules pierc'd on all fides, ' 
made it pa Intake: odocifh Name. the : — 


ſimple, primary elements of bodies; and e- 
ven M. Homberg, who conſiders an element 
or principle in a ſtricter ſenſe than many 

of the reſt, viz. as a body which cannot by 

any analyſis be redueed into ſimpler parts, 
treats mercury as an element: not but that 
he thinks it a compound; but becauſe the 
method of decompounding it has not been 
yet diſcovered. What puts its compoſition 
almoſt paſt queſtion, is, that it may be de- 
ſtroyed, viz. by converting it into a per- 
fe& metal, and then expoſing it in a large 
burning glaſs: whereas an element, or per- 


fectly ſimple body, tis univerſally allow 'd, 


muſt Fr incorruptible, unchange- 
able, Sc. See the article of Operations. 
The ſame author ſhews that the perfect 


metals are only this mercury, having itz 


* 


LS» 


and filled with the matter of fire, or light. 
tali. by 

Mercury 
in three different ſtates: the firſt in its form 
of a running mercury; the ſecond when 
render d into a metal; the third after the 
deſtruttion of the metal. In the firſt ſtate 


in the ſecond of thoſe ſame globules 


rays of light, which are lodg'd therein. In 
the third of the ſame globules perforated 
on all ſides, but the perforations left va- 
cant, and by the paſſing of ſo much light 


as to run into another, and thereby leave 
he mercury little elſe but mere earth. 


See the Corollaries concerning the nature of me- 
therefore, may be conſider d 


| it conſiſts of little ſolid, ſmooth globules z. 


page: 
rated on all fides with fine foramina, by the. + 


thro em, during thedeftruQtion, ſo enlarged 
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66% Type of, GunMIis TRE. 
pen thereon; and hene it is called 4qua immorralis, Agua a4 


| -  philoſophorum, &c. Wi ae 5 | 4 | * 
w e, The ninth property, af mercury, is to be free of any ſharpnels, or geri- 
5 : oO. - mony. "Þ $ N | 5 | 1 a HEE: . ; 
' It ſhews no acrimony to the taſte; nor does it corrode any body 
a ea to be buried in quick ſilver, it might there remain iges 
e ay BRIE... IE oo OB 
The extraordinary effefts, howeyer, it produces in the body, have given 
people a notion of its being acid: but the caſe is otherwiſe : when received 

into the blood, it only acts by its weight, and velocity; by the mameptum 

. whereof it tears 99s deſtroys the veſſels, and thus occaſions thoſe great 

alterations, which lead the chemiſts into their miſtake. In effect, all its 


medicinal 
- enumerate 


_ cury, call 


'wherewith it is intermix'd: befide the mines 


_ 1775 and Spain, The earth, or matter it 
18 fou 
is no digging ir without gun-powder : that 


mines of Fiuli there is a ſofriſh earth, 


- are to be accounted for from the properties already , 
| The form whereinMercury is found. 


de is brought Ben Ee, proving 


of ah, where there are abundance of mines, belonging to the empe- 

ror *; it is here found under three ſeveral forms. „ 

Fit, In ruddy glebes, or mineral clods, call d cinnabar. 
Secondly, In hard, ſtony glebes, or ſubſtances, of a ſaffron, and ſometimes 


a blackiſh colour. 


Third, Ic is alf found pure: for, upon opening holes in the beds of 
ſtones, Oc. 


d virgin mercury 


there ſometimes guſhes forth a vein, or ſtream of pure mer- 


This laſt ſort is the moſt valued. Paracelſus and Bail Valentine refer it 
to any other ſort for chemical operations: it is 47 ed to have ſome acid 


adhering externally to it, and that if this could 


Mercury is either found in its own: 
proper 'mines, or in thoſe of other metals, 


of Friuli, there ave conſiderable ones in Hun- 
nd in, is different in the different pla- 


ces; In the Span mines, tis ruddy, 


ſtreak' d with black, and ſo hard, that there 


of the Hungarian mines, is ſomerimes, a 
pretty hard ſtone, but more uſually a dark- 
colour'd earth, inclining to red : in the 


wherein virgin mercury is found, in little 
drops; and a hard ſtone that yields the 


cofimon mercury. | 


"3s Minerulits uualy diigui ano 


ſeparated, it would be- 


ther ſort of virgin mercury ; for the deno-— 
mination, it is to be obſerv'd, is common to 
all mercury procured without fire. This 
latter is What is ſeparated from the earth 


by waſhing with water, and paſſing thro 


ſeveral ſieves. 5 
Mercury is alſo procured from certain 
vegetables: S. AA. Septali gives us an ac- 
count of a plant like the doronicum, and 
call'd by that name, growing in the valley 
between the mountains of Turin, near 
whoſe roots n mercury is always found 
running in ſmall grains. He adds, that i 
the juice of the plant be expreſs'd, and ex- 
os'd to the air in a clear night, there will 
found as much mercury, as there is loſs 
of juice. Philoſ. Tranſat, Ne. 23. 


come 


* 


We | Thaw: of e -.- 
come . rent, and prove the mercury of the philoſophers. Dr. Wal. 

Pope cenſure in his ener that enquiring of one of the directors of the 
quick-ſilver mines, wherein the: diffprence between this, and common mer 

cury conſiſted, he was anſwer d, that virgin mercury, mix d and amalga- 
. mated with 6 render d the gold volatile; and carry dig all 2 

it in >, Bur tos we have reren times tried wih N 


"Mo, of Nparating Mercury, | e 


| 2 225 grind the mineral glebe into powgder . done, they pour ac, 
F. uantity pe water upon it, ſtirring and WArkng the whole brigkly red og 
abaur, 2 2 water become e rte aß ae and turbid : this water hay ß 
ſtood to ſettle, they pour it ſupply its place with freſh; 
which they ſtir and work as before. This they repeat, and continue to do- lain. ; 
till the water, at length, comes away perfectly clear. Then, all remaining 5 
at the bottom of the veſſel i is mercury, and other metalline matter. : : 
To this maſs, they add the ſcoria of iron; - Sha. utting the whole in D 
large i iron retorts, diſtil it; by which means, all uy erin — metal- 
— and Wu part is ſeparated therefrom, and — TG: broughc over 


"The virgin mercury ordinarily needs nothing t purify i it but 9 lotion in gn | 
common water; tho, ſometimes, it is ſo f ls an arſenical matter, that ont ao 
they are 18 0 to ſtrain. it thro @ skin ; and ſometimes there is an earth 
waited with it ſo ſtrongly, that they axe ablig'd to have recourſe to dif 

1 | . a 
As to the mercury in pure einnabar, they don't find ie” worth while to Th gu i. 
55 "ls and ger it aut cinnabar Gilling for a hetter eder than mercury eee, 


The miſerable people condemned or Saved: to ork in theſe mines, all aue, works 
die in a little time: they are firſt affected with cans; and | proceed. to ſali- 
vate; then their teeth drop out, pains ſeize em all over, eſpecially in their 
bones, Which the mercury penetrates, and thus die : one of them, aſter 
he bad been there 6 years, was ſo full of mercury, that holding a piece of 
kan in his mouth a little while, it bel” ©. of A Hives Ps 8 a ner we- 
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ken out, was found lane than b. 
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Lead. "HE firſt charafter of lead, is to be the heavieſt of all bodies, after 
: -& mercury. Hence lead, fuſed by fire, conftitutes a fluid of the | 
1¹ weigh third order in point of gravity ; wherein all bodies, whether metalline or wp 
not, excepting gold and mercury, are ſuſpended.  _ 5 : 
| > Ik all the faces of lead could be perfectiy purged away, its weight, C. 
would approach _— to that of mercury. Accordingly, in analyzing this 
1 metal, we always find it yields a conſiderable quantity of mercury ; tho 
| Toe _ the other ingredient is, united with the mercurial part, is hard to 
” 3 6 . — | „ . | 755 
2 n Lack, tho” the leaft valued among metals, has yet the greateſt affinity _ 
FD of any with gold; at leaſt in point of weight, which Helmont, and others, 
: allow to be the moſt diſtinguiſhing, and immutable character of gold: ang 
What makes the reſemblance ſtill cloſer, is, that lead does not. mix with 0 
any metals, except mercurial ones. : f | FF 
Saft ai · The ſecond character is, that of all metals, it is the ſofteſt; for there 
is none, whoſe figure is ſo eaſily changed as that of lead: and hence, al- 
ſo, it becomes very ductile, and' eaſily flexible; -tho? not capable of being 
. - drawn out into ſuch ſimple, fine, and yet coherent parts as gold. - 
miu. The third character is, that of all metals, it melts the readieſt; the fire 
5 8 required to fuſe lead, being not much greater than what is neceſſary to 
boil water.. „„ e FFF) eiwecd es 
In eſſect, it diſſolves ſo readily, that it is not capable of ignition; and as 
: ſoon as it once begins to run, the whole is in a fluor; and as ſoon as it be- 


gins to cool, it ſtrait coagulates: which are circumſtances peculiar to this 


metal”: * A a RR, | ” 
Hence, as it is the heavieſt of all bodies that are fuſible by the ſame 
degree of fire, and, of conſequence, the hotteſt ; being mixed with other 
Penetrative na- metals, it facilitates their fuſion. ' Add, that after it has continued a good 
1 while in the veſſel, in its fluid ſtate; no veſſel, or inſtrument, is able of 
| containing it any longer; but it paſſes 8 4 them as through a ſpunge: 
5 and this even in a metalline veſſel; which it eaſily ouzes thro, and at 
n | ength carries away the bottom with it. F TIRE | 
8 1 ſmall quantity of lead being ſer over the fire, no ſooner begins to 
. . fue 2 run, than its ſurface appears exceedingly bright, and ſhines like mercury; 
but its face ſoon alters, and you diſcern a nubecula, or cloud therein, 
which gradually increaſes, till the whole ſurface appears cloudy, and 
durken d with ſcoria ſwimming therein in form of a duſt : this duſt being 
blown away with bellows, there ſtrait ariſes a new ſupply ; and ſo on, 
till the whole lead becomes thus converted inrd ſcoria; excepting a 
1 | mall quantity of impure mercury, which remains at bottom, and-which, 
= „ r fire, is capable of being brought to a greater purit 7. 
„„ Theſe 2 | 
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IT "Theſe ſcoriæ are only the matter of the lead gently calcined ; a more feoria. 
violent fire vitrifies them, that is, converts them into a heavy, brittle, pellucid, FR 6 
elaſtic, ſonorous matter, called glaſs ; into which all metals are indeed Glaſs. 
convertible, but lead the eaſieſt; and which is of ſach a penetrative nature, 
that it flies, without 8 thro” all veſſels, whether of metal, ſtone, 
earth. wood : %%% 12 = STA 
The calx of lead, we obſerve, has nothing of the appearance of lead; Cats." © 
and yet, by only expoſing it to a vehement fire, and adding to it a little  _ 
Fes the lead is again ſeparated from the maſs ; the reſt going off in 
Add, that if while the lead is in fuſion, it be kept continually flirring 
with a ſpatula, it turns into a duſt of a ſcarlet colour, called ' minium, or 
red lead: in which operation, this is further obſervable, that the lead be- 
comes augmented. in weight, by the particles of the fire retained” and 
fixed therein. FOR ate ns 9103 Lees ToLbEeye 8 nt ee pane gran N 
The fourth character is, that it eaſily, and inſtantly diſſolves in almoſt all Db i. 
weak acids 3 but very difficultly in ſtronger, unle they be diluted ck acids, 
water. 1 „ „ | 5 
Thus, in ſtrong Aqua fortis, it diſſolves very ſlowly; and in Aqua regia” . 
never: but very readily in vinegar, ſmall Aqua fortis, Rbeniſb wine, ſpirit _ 
of vinegar, Oc. and even in ſpirit of nitre, oil of vitriol, and Aqua regia, 
if thoſe menſtruums be well diluted, and their acidity weaken d with wa- 
ter. Add, that in whatever acid it is diſſolved, the ſolution becomes ex- Tt fs, 
| e Fane, I ſugar, or honey re Foes Ti: t# Ea. 0 e Eero wh. 
. The fumes of wine or vinegar diflolve it into a white powder, or Cſs 
calz, called ceryſs, or white lead, 9 es 
The fifth charafter is, that it diſſipates all metals melted with it, in the Digs metas 
- cupel, except gold and ſilver ; which is a property, that had we been un- =# u.. 
g with, all our treaſures of gold and ſilver had lain in little com- „ 
paſs: this being of principal uſe in the obtaining thoſe metals. 
The foundation of the proceſs is this: That any maſs, of what kind 
ſoever, whether metal or ſtone, ſalt or ſulphur ; gold and ſilver only ex- 

.* cepted; being mixed with lead, and expoſed to the fire, flies a way in une 
Thus, if you take a mo grain of gold, four grains of. ſilver, eight of 1. «ſs is . 
iron, and as many of lead; mix them together, with the addition o oils; rating geld and . 
ſalts, or ſulphurs, at pleaſure : put the whole on the cupel, and expoſe it 3 

to the fire of a wind- furnace; it will be found to diſſolve, volatilize, and 25 
periſh, or fly off, all to the ſmalleſt grain, excepting the gold and ſilver. 


Mr. Boyle contending, that the calx of the flame of ſpirit. of wine ; he found, | 
2 metal is only a magittery thereof; and that without any flux · powder, or other 
that the N are not ſeparated, but ſaddition, by the mere a plication of the 
the bulk of the body preſeryed, tho' under flame of highly rectiſied ſpirit of wine 
there would, in a ſhort time, be obtained: 


les 
. a new form; aſſures us he has ſeyeral 
times, from the calx of lead, reduced a conſiderable proportion of malleable 


Aua lead itſelf; particularly, that having lead, P 
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"of Geld; but there are many things worthy of notice in the trying, and 
reſini metals by lead, which have not yet been mentioned. And, n 
"I: is 8 eee eculiar to metals, that, when fuſed together, 


Metals fuſed A N 
bag engen, the lighter don't ſwim on the ſurface. of the heavier, but mix, and incor- 


range themſelves | 
Te, borare therewith. Thus, lead, for all its ſuperior gravity, does not raiſe 
eee en up ſilver, copper, &c. towards its furface; but draws , and imbibes 
them intimately within its own ſubſtance, and fo forms them all into one 
maſs; as ſalt, diſſolved in water, makes one fluid maſs there with. But, 
| if any thing not metalline be added, it ſwims thereon, as wood in water: 
| And by this means, earthy, ſtony, and other bodies, are readily ſepara- 
dea together wich the ſcoria, or ralx of tife lead; and the meralline parts 
left behind with the led. SE RES 8 
From lead or Saturus thus abſorbing 


= 


miſts call d it the deuourer of his ſons, &c. 


Glaſs of has 2, The lead which, in the operation juſt deliver'd eſcapes thro the pores 


not reduei ble | Js $48 . 4 ihe gs 4 
' into lead again, of the cupel, paſſes, as already noted, in form of a glaſs, which is not 


capable of being reſtored, by any known means, into lead gain . 
could find a way of doing this, would reap immenſe riches from it; there 


5 . being abundance. of minerals which have gold and filver in them, tho in 


ch ſmall proportion as not to compenſate for the great quantity of lead 


conſumed in making the ſeparation. Glauber and Becher have attempted 


this reſtauration of lead in various manners, but without ſucceſs. _ 
3, If lead be fuſed with pure gold, the calx or ſpume Which it riſes 
5 into, and which is uſually blown away with bellows, is called /i- 
Litharge. '- tharge 3 which, if it be but lightly tinged, ſo as only to appear of a pale 


colour, it called litharge of filver : but if it be further coloured, fo as to 


| grow yellow, it is term'd litharge of gold. And if this litharge be not 

| blown off the teſt; but remaining there, be further urged by fire, it pene- 

1 „ trates, as 1 1 obſerved, thro the pores of the 5 05 and eſcapes in 
Y - the form of glaſs. So that it is to be allowed no inconſiderable property of 
. lead, that under ſuch circumſtances it is incapable of being confined in 
4 any veſſel or priſon whatever; which, no doubt, was what occaſion d the 
| ; antient chemiſts to denominate it Tortor Gehennæ. A veſſel wherein this 
| Deſtderatus. vitrified lead would be contained, is another of the Defiderata in che- 
miſtry ; the diſcovery whereof would be an ample fortune, 

We ſhall add, that if any alchemiſt can make a matter, which being 

| cupel'd with twenty-times its quantity of lead, can be retained till the 
| maſs ſhines, he will have real gold or filver. And to detect the vanity of 
85  ariy one's pretenſions to the ſecret of making gold or filver ;. you need only 


0 


renders it friable ; arfenic, in particular, cabs. M. Sthall takes one of the main reu- 
volatilizes it; and it admits of a mixture | ſons hereof to be the liglitnefs of tron. 
with tin: but iron it does not mix withal, | Nov. Cours de (Hm. . 
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e een th 5 3% 1 1 1 +5 4 he | | | A 2 1 
15 Ihe particulars of the proceſs. we have already deſcribed, in the articſe, 


g the other metals, the antient che- 


take a grain of his matter, melt it wich two drams of lead; and if it re- 
V Solphur readily. joins with lead, and unlefs that metal be firſt redubed tor « - 


* 


ſeyveral experiments have 
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and infallible a judge is Saturn: whom we accordingly find called the la -— 


| of the king and queen, or of the ſun and moon; wherein being. immerſed, RE 
oy ey lay rene, and ariſe che purer; while every thing elſe 

RET NTT —-Zꝗ„—B WHAT IT OI EIT, 

_  Cemtivoglio having introduced an alchemiſt ſeeking the philoſopher's ſtone, - 


and ſu ing him fallen aſleep, Mercury addreſſes him thus: What 5 
ce 9 thou make of me? Gold ; replies the alchemiſt. That might _ 


«be, ſays Mercury; but that here's a lame old fellow, [Saturn who * 
© will make a bath of his own urine, wherein he no ſooner waſhes me 
than I ſhall fly away again, and be loſt itn att... ET OK IE 
_  Centivoglio goes on, where 
< all kinds of apples; but ſix trees of fairer fruit than the reft ; and that 
© Saturn taſted of them all, but there were only two that he fancied ; and 
* theſe two, after waſhing them in his urine, he proclaimed the faireſt of 
& all bodies.” The meaning of theſe allegories is obvious enough. 


Upon the whole, there are three ways, whereby all the matters mixed iner, 
with gold and ſilver are deſtroy d, and loſt, when cupeF'd with lead : 2 34 and 
1, By volatilizing, and evaporating. 29, By degenerating into ſcoria, and fire cevied of 
_ retiring to the ſides of the teſt in form of duſt./ 39, By penetrating the . 
pores of the cupel; which only happens to ſuch bodies as can neither fly. 
off in fumes, nor work to the ſides in the way of ſcor ian... 
The ſixth character of lead, is, that of all metals it is the leaſt ſonorous, ae 
and elaſtic; and that it diminiſhes the ſound of other metals, when mixed zl. 1 


therewith. © OT at, tak | | 
This property follows from its ſoftneſs : for if two equal leaden balls 

'be ſtruck with equal velocities againſt each other, they will both remain 

fix d in the point of contact, without any vibration, or reſilition at all: 
ſo that of courſe no ſound can be produced. Tis on account of this un- 

elaſticity of lead, that it has been uſed by Dr. Wallis, M. Huygens, and 
ethers, for determining the laws of percuſſion. _ 5 8 | | | 
By this property lead ſhould appear to be nearly allied to gold, which is E fairy with 

the leaſt ſonorous, and ſpringy of all metals, except lead. Accordingly,#%-. 

bech produced, to prove that lead melted always 

either contains, or generates ſome portion of gold. M. Homberg aſſures 
us, that taking a quantity of ſilver, and ſeparating il from all heteroge- 
neous matter by a fuſion with lead; and after the fuſion, paring a piece 

af it in Aqua fortis; a little gold fell to the bottom. An upon adding 

ſome copper to the Aqua fortis, the ſilver was precipitated. 8 | 

Such are the properties of lead, hitherto diſcover d: but a perſon, o knowledge 

who had time enough to examine this metal more thoroughly, in a place 3 = 
where there were plenty of it to be had, at an eaſy price; as among the 
German mines; we have ſeveral reaſons to imagine, might diſcover many 

things therein, of a different kind from any thing yet known; and which 

might redound not a little to his advanta | Fx 0 008 
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that his alchemiſt was in a garden wherein grew, 
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in houſes where lead-ore had been kept 

. ſome” time: And that if any ſort: of 

_ ,**catte] feed often on the graſs on which| 
e the ſteam which riſes from the ſmelting 


” Phil. Collect. No 1. 


* neſs to vitrify, and ſerve to g 


The firſt, thoſe which in- the ordinary 


1 not only calves, but even children have 


mines, the vein of ore has ſometimes been 


between the ores of different mines: 


pound of ore. The ſecond, 


f . * 8 85 
"AA i wa, fo : „ 8 
3 4 ws * 1 + * we : © 55S * * 6 is 3 N 85 2 1 * 1 FM 
FF of CHEMISTRY. 
PI d 5 . 
5 1 2 ay Py 


"Lead is ſometimes found pure; bur chiefly otherwiſe : and particularl 


in mines and chiefly thoſe. in large mountains; of which: kind there are 


Hungary, and England. Its ore f, or mineral, is a 


ſort of blackiſh, fatty earth, which makes it difficult to fuſe ; but the fu- 


ected, the lead is pure without further preparation. The 


The ore, or matrix of the lead being found, is ratified with coals, and 


82 
Manner in 
which lead is 
aubundance in Germany, 
ſion being e 
proceſs is thus: 
Method of ſe- 
parating it from 
a 
malleabilityj. What remains of the 
Kinds of lead, Lead is diſtinguiſhed 1 
| have hitherto 
is antimony. 
he ore is.of a poiſonous quality, ef- 
Fo ially with regard to brutes : * They 


#2, U& who live near where it is waſh'd,” ſays 
Mx. Beaumont, © can neither keep dog, nor 
seat, nor an 


ſort of fowl ; but they 


« all die in a ſhort time.” He adds, that 


deen known to be kill'd, by only being 


2 


Jof lead falle, they all die ſoon after. 


» 
4 
* 


Yet Mr. Glanvil informs us; from ſome 
experienced wine: men, that in the Mendip 


known to run up into the roots, of Trees 0 
without any obſervable differenee in the 
top of ſuch trees from other. Ubi ara. 


nto common, or malleable 


ſpoke of ; and black lead, or lead of the philoſophers ; which 


ſo calcined, or fuſed with a vehement fire, till ſuch time as the coals 
have taken away all its ſulphur ; which would otherwiſe prevent its 


maſs, is lead |. 


1 


3 . a 22 
1 IF io! EO Fi : q 7 $3 a 
lead; which is what we 


The lead of vi 8 mines, bei 
skilfully treated, en ilver ; but the 
quantity of ſilver, in ores, does not hold 
in proportion to the quantity of lead- 
Mr. Boyle cauſed fome lead-ore to be 
tried, which being the moſt 1 he 
had ever known, gave him hopes of ſome 
conſiderable quantity of filver : but, tho” 
it prov'd ſo rich-in lead, as to afford after 
the rate of ſeventy pound to the hundred; 
yet one of the moſt expert artifts in Europe. 
could not extract one grain of ſilver from 
it. Uſeful. of Exper. hay vet a piece of 
lead-ore was brought him from Ireland, 
which ſeem'd ſo. light in the lump, that 
he thought it ſcarce deſerved to be 
Feen for lead; Which, however, was 
ound, upon trial, ſo well ſtored with par- 


tieles of ſilver, that he encouraged the 


[owner of the mine to work it. Med. 


There is a very conſiderable difference Hy 


« Some,” ſays Mr. Boyle, is ſo like ſteel, 
„that the workmen call it ftrebore ; 
« which in js e moro diffieult fuſion than 
* ordinary, they mix other ore with It. 
„There is another, which, from its: apt- 
e tne 
« potter's veſſels, is called potter ore. 
Uſeful; of Exper. Philo. 

The fame author, 
all- our Engliſb 


elſewhere, reduces 
lead-ores to three claſſes: 


ways of melting afford from thirty to for- 
ty pound of metal, for every hundred 
om forty- 
ve to ſixty. The third, from ſixty to 


1 a tote celebrated lead · works at Men- 
dip in Somerſetſhire, the method of procu- 
ring the metal is thus deliver'd by Mr. Glan- 
vil: When they have got the ore, they 
4. beat it ſmall, t walh it clean in a 

running ſtream.; and then ſift it in iron 
„ rudders: then they make a hearth or 
furnace of clay, or fire-ſtone, and there- 
« in build their fire, which they light 
« with charcoal, and continue with young 
«© oaken gads, blown with bellows, by 
© mens treading on them. After the fire 
'«'is lighted, and the fire-place hot, the 

c throw-the lead ore on the wood, which 
« melts down into the furnace; and then 
« with an iron-ladle take it out, and caſt 
„ jt in ſand into any form they pleaſe.” 


eighty. Med. Hyd roſtat. 
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; being to that of gold, n and to that of water, 


10 
E Ic falls 12 Toit Edge E mercury, and {ani is but little dif Not 
poſed to become gold; unleſs we had a method to make it a great deal 
- denſer, 153 more < compact And hence it is that the en hold it 
Dre eaſy to make g9 of POLO, 8 6 of ſilver ; and laugh. at of 
r attempting. to convert ſilyer into gold. 
The joe, are er is its Eredneff in the fire; 3 an wh 1 ec 
bend 11 known bodies, except gold. 53 : 
his appears. from an experiment of the pri rince of Wende who 
þ acing a quantity of ſilyer in the eye of a glaſs-furnace, kept it in continual 
uſion for the ſpace of two Sa e e it out, found it to have - 
_ doſk only vr part of its weight. 


Its nigh. 


— ol 


it goes ner. 


Mr. Boy le even aflur res. "8," from of his . lane fver, 4 1095 * * i. 


laid in the eye of a glaſs-houſe N e ſes any thing of its Weight! 


. 


tho", in an 2 made by Dr. alley, 1 65 the lilver had been in 


the focus of the furnace for two months, it was taken out with 4 dimi- 
2 of * of its weight Jas in che prince of Miranduld's expe- 


. = tis "habe probable, that the filyer uſed in che firſt; and laſt of 

theſe experiments, was not pure; nor perfectly purged of tin: for Mr. Boyle 
takin out his ſilver at a fortnight's end, found it to have loſt 8 
but after that, tho expoſed a long time to a very violent fire, he couẽQñu 
not perceive it to loſe any thing at all; the ws which is exceedingly diffi- 


- 2 to ſeparate from ſilver, having been all A off by the firſt 


dune ppg ix to be the en if and dalle ae 0 
after gold. 1 


Mr. Boyle n that! the filver be 7 3 e cod to his nee of a 
one of the moſt fixed of all bodies, it may large burning · glaſo, crackles, emits: a co- 


de 2 by a mere change of texture, picus fume, an rac length cover' pe 


it volatile. To confirm this, he thick with _ or 'calx ; which 
inflan a calx of ſilver made by a ſolution | the filver ha been refined with anti- 


of the metal in a peculiar menſtruum, mony, is of 4 a leon caft, and by the 
Which, to his great furprize; upon ex + further aftion.of ide falar fire, milky arity 


Fa 


- 


18 - even to a gangs heat, —— like : but, if it have been reß 


: way in form off a Farne uni, with lead, the 2 3 of 2 Gs, 


whitening! 6 8 2 hbouring part of the and never vi 
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Wd They of CHE RREW A  . > 
Our wire-drawers uſe to ſtretch out filver to an incredible fineneſs; in- * * .. 
ſomuch that a ſingle grain, for inſtance, they will draw out into a thread | 
| of nine yards long; which thread is ſtill capable of being beat into a leaf 
3 two inches broad, and yet ſtill cohere. . e 5 

he fourth property is, that it eafily diſſolxes hy fire; much more eaſily 
| - than either copper or iron, tho more difficultly than either gold or. lead 

Aid runs Ger , DN TO RS WOO 
Dh, Thee fifth property is, that it is difſolyable in Aqua fortis ; and not in Aqua 
1 FEY regia, we have already deſcrib'd, with all the ſpecies thereof; and 
have ſhewn that 75 is the baſis of em all. Aqua fortis, on the other 

| hand, is always made of witre; nor is ſilver difolvable in any ſaline men- 
Ts what wer ſtruum except what has nitre in it: not in ſea-ſalt, nor ſpirit of ſea-ſalt, 
* Aqua regia, nor oil of vitriol, nor ſal-gem, nor ſal-armoniac, nor ſpirir 
of ſulphur per campanam, nor ſpirit of alum, nor vinegar, nor any other acid, 


ge Fr alcaline ſalt or juice. In effect, ſea-ſalt, ſal- gem, and ſalt armoniac are 
8 . the only diſſolvents of gold ; and nitre the only diſſolvent of ſilver. 
| Nitre fuſed by fire does not touch ſilver; but if it be mix d with ſome 


Aqua forts, body that prevents its liquefaction, and expos d to a violent fire, it reſolves 
into fiery vapours,which being caught and condenſed in a receiver, is deno- 

| How prepared. e ee ; WH J 8 
In this diſtillation of nitre, the principal things added, to prevent its fu- 
ion, are, 1. ſand, 2. vitriol, 3. alum, or, 4, alum and vitriol together. If ſome 
of theſe be not mix d with the nitre, it readily runs; in which caſe, the 
ire acting equally on all-the- parts, does not change em ſufficiently, or on 
vert em into ſpirit. But, when the fuſion is prevented, the parts of he 
nitre receiving more violent impreſſions from the fire, are exalted into 
a volatile ſpirit. Now alum and vitriol, when well dried, are not capable of 

being fuſed by any force of fire; and therefore mix d with nitre ſuffice to. 
ONSET: LE re i cr a, 
If to the ſpirit of nitre thus diftilled, be added fea-ſalt, or ſal-armoniack ; 
tt will no longer diſſolde filyer, but gold: and hence, if you would try 
Ts prove its pu- uberber Aug fort be pure; take a ſingle grain of it, and put a like quan- 
ws tity. of pure ſilver, diſſolved in Aqua fortis therein. If, now, the ſolution remain 
without either the water's turning milky, or the filver's being precipitated ;. 

you may be aſſured the Agua fortis is pure; for if it had the ſmalleſt grain 
ol ſea-ſalt,” or ſal gem, the liquor wauld; become milky, and the ſilver fall 
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_ * Yet M. Homberg has had the fortune | this, if taken when newly made, and after . 
to diſcover, 1 5 happy miſtake, that % ithas been ſome time in digeſtion with geld, 
- regia, under fome circumftances, will diſ- will diſſolve ſilver, without touching gold; 
ſolve ſilver, and not gold. The phlegm tho“ without theſe two eircumftances, it 
which ariſes firſt in · diſtilling Aqua" regia, has the very contrary effect. Aaemoir. de 4 
he obſerves, is a true Ah regia, and yet [cademje, An. 10 ö 
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Here ſeems, therefore, to be a ſort of natural repugnance; which is * e 
found of the utmoſt uſe ; in regard that without it, we ſhould want a me- gold. is 
thod of ſeparating gold from Her : *tis true, they may be ſeparated by an- 
timony; but then the ſilver all flies away and is loſt; and as for lead, it 
only ſeparates every thing elſe from gold and ſilver, leaving them together 
as it found them * : but diſſolve a maſy of gold and ſilver in ſpirit of ni- 
tre, and whatever falls to the bottom is gold, and what is retained is ſilver; 
or diſſolve it in Aqua regia, and what falls to the bottom is ſilver, 
he fſixth property is, that it reſiſts the force of lead, in the cupel ; nor is Silver 1 . 
at all hurt thereby, but comes out the purer. | the force of leads. 
Thus if 100 pounds of pure filver be fuſed along with lead; the latter 
will all evaporate, or be blown away ;. and the ſilver remain behind with- . 
out any diminution of weight. * 1. | 
The ſeventh property is, that it does not reſiſt the force of antimony; ,,, he fires.” 
burt volatilizes, and flies off along with it. 1 85 ,,, of antinety” 
Whence this ſhould proceed, is not eaſy to aſſign : antimony, we know, is wn” 
corroſive, to a great degree; ſo great, that it volatilizes all metals, except 
. Id ; and carries em off in fames. There is, therefore, a very notable 
difference between tlie nature of gold and filver; the former reſiſting lead. 
and every thing elſe ; the latter, too, relifts lead, but not the lead of the, 
philoſophers. And hence that denomination of antimony, balneum ſoliusregir. 
The eighth character is, that when well purified, it does not yield much , font. 
ſound ; being leſs ſonorons, and its ſound more obtuſe than that of iron, 
or copper; tho more than that of gold. . „„ 
Silver sis ſcarce ever found pure, and free of all heterogeneous ad- 7, 4,1 forms is + - 
mixture: we meet with it in almoſt all ſorts of other minerals; ſometimes is found, = 
in the ore of gold, f ſometimes in that of lead, and that of cop= 


- 


IMM. r another way of f  ** Moſt countries in all the quarters of 
ſeparating gold and filyer ; viz. by putting | the world, afford filver mines; but Pera und 
the maſs in a crucible, with equal parts of Chily above all others: the mines of Pot 
ſalt· peter and decrepitated ſalt at the bot-¶ in particular are ſaid ro be inexhauftidle; _ 
tom thereof, and ſetting the whole to fuſe | being dug now with almoſt. as much ſucceſs. 
in a melting furnace, by a gentle fire, for|as when at firſt diſeover d; abating this, 
the ſpace of about a quarter of an hour. that the vein then lay, as it were, on the 
I The effect, he aceounts for, by ſuppoling ; ſurface of the nd, but is no got to a 
_ the falts, e er they be in perfect fuſion, to frightful depth, being deſcended to by 4 r 


* 


ſuſtain the mix d metal, when it begins to] 500 ſtep e | | 
melt, and ſerve as a kind of ſieve to it, let. I Nr. Boyle diff6lving fome of the purefſt-: 
; ting the heavier part of the gold paſs thro', | gold in amenſtruum, which he calls peracu- -. 
and retaining the lighter the ſilver, which tum, found, at the bottom of the ſolution, 
does not fuſe ſo. ſoon... So that if the cruci-; a whitiſh powder, which being fuſed into 
ble be taken from the fire at the proper; a metal, pro d true ſilver And reducing 
; A the filyer preſently haxdens, & the diſſolved gold into a' body again, and 
In the mean time, the ſals being but im- {difſolving it,a ſecond time; he procured. 
perfectly fuſed, prevent the filver's falling [more, "Of Bm and Qualities,” © 5 
dann a re-wixing with: ihe gold. Meh 
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a as * a corroſive ſulphur, or bitumen, always found attending it; which 
12 — is turns yellow in the fire, and has ſome what of the effects of antimony ; 
us. 4 and perhaps has ſome antimonial parts in it, being found to volatilize the 


| nominate ,, »⁰Mm]f m e act: Bins od OT anode 
e, be lo this reſpect is very conſiderable; efpecially if the maſs, or ore 
22 of pro- be very crude; fo that the utmoſt care is to betaken in making the ſepara- 
un, tion: for a maſs of this kind being put in melted lead, the ſulphur will, in- 
: deed, be all carried off; but then the point is ſomewhat delicate; for if tne 


| a 
Fit 


* * 
2 2.4 


— 


1 


| | 'Y el | roo lack, the ſulphur will be left behind. 


+... ted and loſt in the ſeparation ;, nor is there any thing more wanted in the 
— -  -* art of metals, than ſome matter which would ſeparate ſulphur from ſilver, 
Dedra. without diminution. The proceſs of ſeparating, which now uſually ob- 


_ rains, is huis. 


„„ B 3. bn . q 7 43 | (7: - 4 +3 | F340 1 FLY 
Manner of ſeparating and purifying of Silver. 


” 


Silver ſeparated A Quantity of the ſilver glebe or ore is firſt torrified, or calcined in a fur- 
by began = nage, by a gentle fire; ſtirring it from time to time; and taking care 


fuſion, it did yield. a very good copper ;|and almoſt friable. . Laftly, the Arannea, 
+. | but the perſons to whom be commited! which is no where found, but in a ſingle 


the examination of the mine, being very] mine at Potoſi, conſiſts of threads of pure 


but inthe copper a conſiderable quantity of [lace that had been burnt for the filver, | 
ſilver, and in the filyer Aa good proportion | 


9 of gold. ing dangerous; on account of the exhala- 


— 


gold an ſilver thus obtain'd from divers mat-|diſtance o ; and not only ſuffocare the mi- 
10 WEIS DANY 79 ge therein, ox are ners, but even the cartle. grazing in the 
©. madeby che operation, A man wouldſearee neighbourhood. Scarce any of the work- 


- 
3, 


de have Apoke more at length in the again. The mines of Potof are reckon 
„i. . | - 1,75 "L8he molt e and yet it were im- 


2 


Nane * n 7 r N | 
N 2 mineral ſtones Rs out of the e | 


even theſe, but for the 


* mines of Pers are of different colours, qua- 
| lities, hardneſſes, c. ſome are Wie be 


Ws per; bur ofceeſ jn g kind of black gef geber fall of Giving Grp * 
lber, in the cupel, and ſteal it away. in fame: whence the alchemiſts de- 


fire be too intenſe, the ſilver is apt to go along with it; and if the fire be 
Tis certain, ay thouſand pounds worth of ſilver have been eyapora- - 


ele the fire be not ſo great as to melt and make the ſulphur carry away the Gl- | 


_ M I See what has already been mention'd | call'dPlata'blanca; others black, 'call'd Plo- 
=_ bol the procuring of ſilber from lead, in the Im runce, which is the richeſt and the ea - 


«notes, p. 82. 1 | ! ſieſt wrought. The Roſſicler, tho rich, turns 
5 | A friend of Mr. Boyles brought him ſome|red when rubb'd againſt iron. The Zorock 
7. = | ore, found in his own grounds, which ap-|ſhines like tale. The Paco is of a yellow 


pear d to be copper ore; as indeed, after red, extremely ſoft. The Cabyiſſ green, 


Kkilful, found in the ore, nor only copper, ſilver, inter wove ſomewhat like a ſilver- 
The working of theſe mines, is exceed- 
* is yok eaſy 19 determine, whether the tions they yield; which are even felt a good 


imatzide that there were iron in plants, and men can bear ſo peftilential an air above a 
vet their aſhes afford ferruginous corpuſcles | daytogether. It ſometimes proves ſo mortal, 
Which rhe doad:ſtone attracts. But of this|that they are oblig'd ro ſtop the mines up 


herd Paraguay, an nfubon whereof, taken | 
much as Tea e * ſeryes 1 e 5 


F = 
* 1 
5 


E 
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7 
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the method of ſeparating the ſilver is ſome- 


it, they cut out imo ſquare pieces of about 


a> 


3 


= * 5 * 33 2 4 . 5 [ 


ver. The ſulphur thus inſenſibly conſumed ; they he 7 
* powder; and caſt huge quantities of rain- water thereon ; taking care to 

ftir and agitate it ſufficiently to ſeparate all the lighter parts, and make 
em ſwim a-top. After it has tool 4 | 
ker, with all that was ſuſtain'd therein; and pour on a ſreſh quantity”: this 
they ſtir, and throw off as before; repeating the proceſs till all the lighter, 


while to ſettle, they 
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earthy matters are clear d oft, and nothing left at bottom but metal, with 


the heavier ftoues, Ge. 


To ſeparate theſe, they put the maſs intd melbed lead, over a fire fuſficient Ahe of ha 1888 


grind the maſs into a 
Lotion. 


r off the wa- 


gn; S's 5 


* 


to carry off the remaining ſulphur, yet not ſo intenſe as to carry the ſilver a- *, mnony 


long with it; and as mercury has à property of drawing ſilver to it ſelf, they 

add a quantity of hot mercury to the melted lead: by which means the 
vhole metalic matter becomes amalgamated, or fix d in a maſs, exeluſive 
of the ſtones: tho the ſulphur muſt all have been well clear d out in the firſt 


place ; otherwiſe the mercury will not attract the ſiber, but diſſolve and . 


mix with the ſulphur, and form cinnabar. = „ 
Ihe next ſtep is to dilute and grind this amalgama, or maſs of mercury Difilation. - 
and ſilver, in water; then they diſtil it in a retort; by which means the 
mercury all riſes and evaporates, and the pure ſilver remains in a pow den, 


at bottom. 


By the like method it is eaſily found whether, or no, there be any ſilver 


in a given. maſs. Some, inſtead of calcining the ore, to conſume the ſul- 


| the metal alone“. : 


* 


In the ſilrer works of Peru and ge, 
e different. After firſt breaking, and 
then grinding the ore by a water mill, they 
ſift it in iron riddles, and mix it up wit 
water, into a paſte: This, after half drying 
2500 lib. each, call'd Cxerpos ; and bake em 
over again with ſea-ſalr, which melts and 
incorporates therewith. This done, they 
8 mercury on em, and bake em a 
third time, till the mereury be well incor 

d with the whole ſubſtanee of the 
ſilver. This operation, which is exceed- 
ingly dangerous, falls to the ſhare of the 
poor Indians, who” go to it eight times a 
day. To promote od effect of the mercu- 
ry, they add lime and lead, or tin ore, and 
in ſome places even make uſe of fire. 

When the amalgamation is compleated, | 
they carry the mais to the Lavaderos,which 


a ſort of wooden mould, or t b, perfo- 
rated at bottom like a —— 2 


are three Haſons, placed a- flope, ſo that 


TOY remaining in the Pigne, is firſt . 


hur, grind it up with iron filings'; and when in fuſion, eaſt in ſome fix'd - 
it, which drawing and abſorbing the ſulphur, goes off in ſcoria, and leaves 


- + * * b. * 5 
-« 
. 3 85 — GT 
5 . „ 


they empty ſucceſſively out of one into 4 . 
vother: the Cuerpos being thrown into the 


uppermoſt; and the ftream of a riulet 


turn d upon it, the lighter, carthy part, is 
ſeparated and carried off which is for- 


warded by an Indian treading all the while 


upon the maſs. When the water goes off 


ear, the ſilver is found at bottom, incorpo- 


rated with the mercury ; in vhieh ſtate it is 


calld Fella. To get out the mercury again, 


they put up the Pella invYoollen bags, preſs ir 
hard, pound it lightly, and at lab alf . in 


the maſs is call'd Ninea-. 


The Pinea being taken out of the mould. 


is then laid on a copper plate, full of 
holes, over a trevet, under which is a large 
veſſel of: water; and the whole cover d 
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bdore 385200 fand à faint, yet diſcernible | pleat. 


T 


ble noiſe, and deſtroys all the perſons near it. 
any body to be preſent at the ope- 
ncing to ſpit, ſneeze, or the like, they bring inſtant de- 


miners axe very cautious of admitting 
rating; leſt c 
ſtruction on em all. 


ps I”, The fifth character is to be diſſoluble, by all the ſalts known; both acid, 
—_—_ alcaline, and nitrous ; nay even by water, air, Cc. conſider d as they contain 
a proportion gf ; 5 | Tt ra dn nes 
The diſſolution ſhews it ſelf by an ærugo, or ruſt covering the metal; 
which when view'd with a microſcope, appears a congeries, or cluſter of 
cryſtals, of different colours, according to the ſalt thar-produc'd em: thus 
copper ſuſpended in the vinezar-houſes immediately contracts a ruſt, and 
grows green; and the ſame is effected by common and other ſalts, which 


ſalt. 


* * 


dd, and rais'd; and then preeipitated — 


gain into water, where condenſing, it forms 
a number of grains of filver of different fi 
ares, ſticking to each other. And tis in 
this form, the workmen endeavour clande- 
Kinely ro ſell the ſilver to foreign veſſels, 
trading in the South Sea. Dic. de Commerce. 
The extreme diviſibility of copper ex- 
-ceeds all imagination ;| Mr. Boyle making a 
ſolution of a ſingle grain of metal, in ſpirit 
of ſal-armoniac, found it would give a blue 
colour to 256806 times its own bulk of 
clear water; nay, a manifeſt tincture to a- 


> COPPRE Ss 
He firſt character of copper, is, its ſpecific gravity | which, as alrea 


* 


8 


r than either lead or tin: tho” at 


For this reaſon the Sweaiſp 


of Effi. 


r. Boyle aſſures us, that hy the help of 5 


zink, duly mix'd after a certain manner, 


he has given copper as rich a colour as ever 


he ſaw in the beſt gold. On Colours. 


To make braſs, they calcine, and pulve- Ty 


rize the calamine, then mix it with à little 
charcoal duſt : ſeven pound of this mixture, 
they put into a melting pot, with about five 
of copper over it. Then, letting it down - 
into a wind furnace; after 11 hours it is 


drawn up again ; the braſs being com- 
* 135 -o0þ being 


\ 


dy ® 


ctitious metal 
1 3 


one, to above 530620 times its bulk. Subeil. . 


„ 
+ 
3 
o 


0 8 noted, comes next that of ſilver; being to that of gold as 8 tò 19, to « %y 
Tt: weight. that of wa ter as 8 to 1, and to that of ſilver as 8 to 1W0Wwĩv— . 
acki. The ſecond character, is, that when pure, it is very ductile, and of a 
hs" beautiful red colour, exceeding that of gold, .We are not here ſpeaking of 
the yellow copper, called braſs, and aurichalcum,which is a {a 
. prepared of copper melted with Lapis calamivaris, 0 oe | 
Hai * The third character is, that it continues long fix d in the fire, e er it flies 
| off; almoſt as long as filver ; much 1 
length it evaporates, and loſes much of its weight. | 
Fuſibility, I le fourth character is to be difficult of fyſion ; much more ſo than filver : 
and yet it ignites before it fuſes ; the contrary of which happens in filver. 
WL, oven It muſt not be omitted, that if, when copper is fuſed, a ſingle drop of 
end She fs. Water do but fall upon it; or if the moulds, veſſels, c. it is caſt in, be 
In. but ever ſo little moiſt; it flies into a million of fragments, with an incredi- 


* 


wh. _ - Theory of Git MI Ibn 1 
25 . 3 
wy -tiokied over the moſt poliſn d copper plate, turn it 2 
* A 2 82 55 time. Nay, oils themſelves diſſolve copper; wienefs oil oil olives, 
: 8 \bur it muſt be adddd, they do this by means of the ſalt e in 
2 *em*, - 9 
de ſugar, ſara, a ſyrup, E's, dobut rouch copper they . 
by” © . — ant 5 85 erte 8 0 ue red; ; anc by the 
per diſſolve FRI e y es in- pe, cine 
* a Er falrs, blue. ” > of its ſolution. 
If the ruſt be held to the fire, til the diffolvent i is dried and evaporared > 
_ Hrs ber and is tall*'d whe calx * copper. 0 = 
this common tion of all menſtruums, copper is call Themes 
| - Mm Venus, i. 43, 5 55 publica, a common proſtitute. Al other vows ——_ 
NE "als have their peculiar diffolyents, but this is -diflolved by all. 
The fixth character is, not to reſiſt either lead, or antimony ; 858 if oper nol om 
= expos'd to the fire, | in the cupel, to fly off wien em, and Ahe 2, 
Ide Grenth charabter is, that of ail metals it is che ak elaftic, and ſo- 1: elaſticity 
norous; and on that account is e wed for ris fixings of muſ ical in- ſoc. + 
. as alſo for trum er 9g 2 . e 
I he eighth character is, that it remains long: xd in the Gro tho at n. 
eg 10 it emits a white poiſonous fame, and loſes a deal of its ſubſtance. © 
is a thing of the 1: importance to a phyſician, to be well eee eee whe 
with the nature and properties of copper; as it furniſhes a great variety of ** | 


del for various occaſions. 


It may be even ſaid, that all which Paracethus, Aer Bojle, ; ec. have 
_ Ii down of an univerſal remedy, ſeems underſtood of copper. 
Thus the famous Butler's ſtone, if there be any truth in it, was com Butler TY 
ofa preparation of this metal: that much celebrated remedy of Van Helmone 
is known to be no other than ſulphur of vitriol or Eus of 5 fix d by a 
45 hn ones. and cohobation. Mr. Boyle's Ens Veneris is made of Es of Ex v 
triol of Venus reſtor d by ſal-armoniac. It cannot be denied that c- 
r is an excellent emetic, having this ſingular virtue, that it exerts its 
Force as ſoon as ever tis taken; Whereas other emetics lie a long time 
dormant in the ſtomach, creating nauſea's, wes > Sc. Bur a ſingle grain 
of verdigreaſe immediately vomits; and hence, ſyrups, Cc. which have 
ſtood all night in copper veſſels, excite vomiting. es is alſo of excellent uſe 
for deterging of old ulcers; and of approv d virtue in chronical and hydropi- 
cal caſes; accordingly we read, that a; celebrated. phyſician recover d 
"of tes V. of a dropſy, by the mere uſe of copper. In effect, n its yomi= 


A 


9 


3 Mr. Boyle found that oil of 1 al- 8 refert'd to. copper, From ins fa | 
- monds, nay even milk it ſelf, would make |culty aboverention'd of ans; the ch 
a kind of diffolution of crude copper. Os all males, i. e. all acid ſalts; the wan 
 corroſtueneſs, bc. calling all WR, males ; and a IDs 15 
Others will hays choname Venus more males, „„ 25 
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tive virtue is ſpent in the body ; it acts by its ſulphur; which is of a. very 
| penetrating nature, and highly naxcotic,. aſſuaging pains, G&G. 
copper is per is found in divers places, both in Europe, Aſia, and America; but 
the moſt abundantly in Sueden, and Germany; where there are whole moun- 
a tains of it. Indeed, it may be obſerv'd in the general, that there is ſcarce | 
any earth, in any part of the globe, but what has a ſhare of copper in i. 

"Tis ſometimes found in ſubſtance, but oftner in hard ſtony glebes. 

The richeſt copper mines are in Hungary; where the mineral matter 
contains + part of pure copper. V | 0 
Wherever copper is found, there is always found vitriol; and that ge- 
nerally of all the three kinds, viz. green, blue, and white ; and hence * „ 
claſs of vitriols of Venus, or copper. Along with copper are likewiſe found © 

the richeſt and brighteſt-colour'd gems, as emeralds, turquoiſes, and the” - 
like green and blue precious ſtones. „„ OTwrT in, * 


found, 


| Separating of Copper from the Ore. _ 

Diffiealty of ſe THe procuring, or ſeparating of copper from its glebe or ore, is very dif- 

| wr Wh | ficult ; to which difficulty it is, that the great price the metal bears, 
is wholly owing. For tis found in ſuch abundance, that were it not for this, 
it might be ſold for almoſt nothing: but it adheres ſo ſtrongly to the ſtony - 
matter, that tis a wonder it ſhould ever be I I OT FS E 

Ercherus ſays it muſt paſs thro' 14 furnaces j &er & be pure. So long 

as any of the ſtony ſubſtance adheres to it, it remains friable : But a por- 

tion of that is ſeparated and caſt off at every fuſion ; till, at length, after the 
fourteenth fuſion, it is all extracted, and the metgl left red, and mallea- 


* . 


mons. What is-obtain'd by the firſt melt - 
ing, is the copper commonly uſed : for par- 
ticular occaſions, they have recourſe to re- 
peared fuſions. According to the diffe- 
rent matters wherewith'the metalline par r 


"WM ore is ſometimes, alſo, found 
in form of a duſt, fe and ſome- 
times procured from the water of certain 
rivers. The ſtony Lee ain, in which 
it is ordinarily found, are of different qua- 


lities, ſome blue, others green, . In the 
mines of Hungary, Dr. Brown obſerves, there 
are divers ſorts of ore, but the chief diſfe- 
rence is between the yellow and the black ; 
the firſt whereof: is pure copper ore, the 
black alſo contains a portion of filver. 
Phil. Tranſa#. Ne 59. 

+ Eer they go to fuſion, they firſt waſh 
Oe, to ſeparate. the looſer earth; and 
When 


+ 


EE». 


& 2 


fuſed, caſt it into moulds call d ſal- 


is combin d, different things are added to 
the ore, in fuſing, to carry off the ſame. 
In the Hungarian mines, Dr. Brown tells 
us, they ſometimes burn the ore, and 
ſometimes melt it; and this, ſometimes by 
it ſelf, and ſomerimes mix'd with other 
minerals, and its own droſs. He adds, that 
an hundred weight of ore will yield 20, 
o, 40, nay 50, and 60 pound of metal. 
Phil. Tranſact. Ns. 5% 
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Fux ft charafter of iron is, that it is the heavieſt of all bodies, after fg, 
Its ſecond character is, to be the leaſt ductile, the hardeſt, and moſt brittle Brittleneſs. 
of all metals. #7 „„ | p wy 

Yet, by fuſing it, we can render it ſtill harder, and more brittle, and p 
ſcarce capable of being drawn or extended at all: or, if it be only ig- _ 
nited, and then quenched in cold water, it grows harder, and loſes much Ss 
of its former degree of ductility; and the mare ſo, as the water is colder, | 

and denſer, the extinction more ſudden. Tr. 
This extraordinary brittleneſs of iron ariſes from the great quantity 


art 


if Whence that 
of e 


ſulphur intermixed with it: we find a degree of ſulphur in all metals: 
at reater that degree, the more brittleneſs does it impart. to the 
he abundance of ſulphur in iron is apparent from the ſparks it 


.the 
metal. 


emits, when ignited, and beat under the ſmith's hammer ; thoſe ſparks 
being only the «pan of the iron: nor is there any thing Uke them ſeen 


in any other meta 


Iron being well purged of its ſulphur by a vehement fire, becomes 


harder, compacter, and ſomewhat lighter, and is called ſteel *. .. 


The i charabter is, that it is very fixed; we mean as t 


part, not its ſulphureous one. 


*The buſineſs of ſteel remains ſome- 
what obſcure : the naturaliſts, from 1. 
le to our time, ſpeak of the making it, 
in terms which leave a man greatly to Rok 
for the preciſe method thereof. It ſeems 
the artiſts have had the addreſs to elude 
their inquiries; and ſtill keep ſomewhat of 
the my ry with themſelves. ; 
Ariſtotle ſays, That ſteel is only iron defe- 
cated, and made pure by repeated L for 
the impure parts, or ſcoria, he obſerves, ſub- 
le, and are porrged off by the bottom. Meteor. 
4. c. 6. And the like account is given 
by ſeveral later writers. But Dr. Lifer 
Mews they are all miſtaken : iron, of it- 
ſelf, he notes, how oft ſoe ver purged, and 
refined, will never become fteel, without 
other addition. Phileſ. Tranſ. N 203. 
The chemiſts, with the generality of 
later Writers, as Dr. Plott, Sc. will 
have ſteel made by keeping the iron 
ignited ſome time, amidft the fire, and 
ume of bullocks - horns and  hoofs, and 
charcoal made of beech, or willow; and 
then . plunging it in cold, aſtringent de- 
coctions. But theſe additions appear to be 
no better than a blind; they are ily 


3 * 


e This 


may have led authors into the notion; but 


verting it into ſteel. | 

Kircher, and Agricola, deſcribe the method of 
making ſteel, as practiſed in the iſland of I- 
va, 4 place famous from antiquity for this 
metal: The iron is firſt heated red-hor, 


then cut in ſmall pieces, and thus mixed 


% with a ſort of tone which promotes the 
<< fuſion : then, a crucible is ſer in a 
“ ſmith's forge, and fill'd with charcoal. 
When the veſſel is-red-hot, they put in, 
«by little and little, the mixture of iron 


© thruſt three or four pieces of iron into 
ti the middle thereof, and keep them boil- 
« ing therein, by a ſtrong fire, five or 


% of iron may imbibe the ſmaller, ſubtiler 
* particles thereof, and have their own 
e groſſer particles attenuated thereby. 


* and thus, hot as they are, plunge them 
* into cold Water: taking them 
| N 2 


% 


o its metalline Fi*7 ef iron. 


required for cafe Bene of iron,” which 


don't contribute any thing ro the con- - 


and ſtone. As ſoon as tis melted, they ' 


« fix/hours; obſerving, from time to time, 
% to flir the melted metal, that the pieces 


% Laſtly, taking out the pieces, they forge 
« them, and draw them pf rm 5 : 


out from 
6. HEE; - 


» » 
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; 92 Theory of GAEM ISTAT. | 
| This latter is pretty eaſily volatilized, and conſumed by fire, as appears 
3 from the ſulphureous ſmell of iron, either ignited, or melted. If you ex- 
poſe iron to an intenſe fire, it grows warm, reddens, commences of a flame- 
colour, and at length-emits ſparks, and then runs. If it be now taken 
away, it will be found ſofter for the fuſion : but if you continue it in the 
fire, it comes at laſt to yield a whitiſh fume ;- and thus loſes a great part 
bl its body, viz, all the ſulphur. oy - 1 
Fuſibility. The fourth character is, that it ignites long e er it fuſes ; and fuſes with 
much difficulty: and that, contrary to the nature of all other metals, the 
more it is ignited, the ſofter, and more ductile it becomes; being ſcarce 
flexible or malleable at all, till after ignition. a „ 25 
Add, that when in a ſtate of ignition, both its weight and dimenſions 
are greater than when cold. This acceſſion of weight ariſes, no doubt, 
| from the fiery particles fixing therein: and if, when ignited, it be pre- 
- _ vented from extending itſelf, it burſts ; and either breaks, or throws off 
| 1 W t reſtrained it. 7 hy RD 
Diſolubility, The 


h character is, to be difloluble by almoſt all bodies in nature; all, 
we mean, chat have any degree of activity, as ſalt, dew; the breath, fire, 
TEE water, air, 1 „ 
"Inf, By the a of any of theſe, it contracts a rubigo, or ruſt; which is 
nothing but the Rowers of iron; or iron diſſolved, and relinquiſhed by its 
. diſſolvent: for iron, being examined in a miſcroſcope, when firſt it be- 
comes ruſty, ſhews its ſurface cover d over with a number of pellucid, vi- 
. | triolic Iamellæ or glebes; which being afterwards dried, by the fluid men- 
_ *' 73 ſtruum's evaporating, become a ruddy can. 
1 How prevented. Hence, a fatty, or oily matter, perfectly deſtitute of all ſalt, or aci- 
dity, be ing ſmeer d over iron, hinders its contracting ruſt; by preventing 
the acceſs of the air, and water; the ſalts floating wherein, would cor- 
And hence the method uſed by our artificers to preſerve iron pure, and 
. bright; viz.. by boiling oil of olives with ua little litharge, or ceruſs; by 
* 5 which the acidity of the oil is abſorbed: or, they only boil their oil to a 
5 thickneſs zu to exhale ne avid ...... ne ge EE 


19H | 4 © hence, they are found feel ; tho'/noty * M. Muſchenbroeck, counterpoiſing a 
1 ; Wnt — that they frequently make] priſm of iron of three pound 2 70 DE a 
AR ) ES . « them undergo the proceſs a ſecond time; nice pair of ſcales, which would even 
5 « firft eaſting in ſome freſh matter into] turn with A of a grain; and afterwards 
« the crucible.” Agric. de Re Metal. lib. 9. heating the priſm red-hot, found that ir 
Upon the whole, we may obſerve, that till weigh'd exactly three pound? whence 
the charcoal appears the moſt effential| he concludes, that it had gain'd in weight 
| _ + thing in the operation, as being the. only from the fire. For the experimept being 
_ - conftant ingredient in each method: accor-| made in open air; and heat heing always 
= dingly, we have even reaſon to apprehend] found to dilate iron; tis evident the ſpe- 
it the only eſſential; as having ourſelves] citic gravity of the metal muſt have been 
made tolerably good fteel by only keeping diminiſhed by ſuch dilatation: which _ 

- - _ the iron in à crucible fill'd up with mere muſt have been perceived by the ſcales, 
charcoal-duſt, in a brisk fire, for the ſpace unleſs ſome nee weight had been added 
of about a quarter of an hour, > | ro it from another quarter. e 8 


— 
0 
F-.. 


Theory of CHEMISTRY. 1 5 n 
By an intimate ſolution of iron with water, it is that the famous * Mais 
paration Crocus Martis, or ſaffron of iron, is made. In eſſect, all ſalts, 
Fork acid, alcalions, and intermediate, fimple and compound, have a like 0 
eflect on iron. And hence that elegant experiment of taking a large plate ct 
2 of iron, and applying to it, in one place, a drop of water; in another, Aa 
| drop of vinegar ; in another, a fixed falt ; in another, volatile ſalt: for 
all theſe ſeveral ſalts will bring a ruſt on the metal; but a differently co- | 
lour d ruft, according to the menſtruum. OO | e 
The fixth character is, that it neither reſiſts the force of lead, nor anti- I» — 4 
mony, nor fixed {alt ; but being fuſed with them, readily diſſipates into iy l 8 


$4 PE 


fume, or iti: . eee en 
The ſeventh tharater is, to be very ſonorous, and elaſtic; tho the E. ſnd. 58 
ſound it yields is leſs ſweet than that of copper. + 880 1 


The eighth charatter is, that of all bodies it is the only one attracted by 4 — 
the load-ſtone J%öͥͤ U 8 2 3 N | 
Iron is found in moſt parts of the globe; nay, even in all forts of mat- 142 — =, 
ter: particularly, all the parts of animals, both folids and fluids ; as all ti | 
milk, urine, blood, fat, bones, fleſh, Oc. Out of any of theſe, iron is | 

_ eaſily procured, by calcining them, and then drawing a load-ftone, or L Is 
the edge of a knife rouch'd with a load-ſtone, lightly over the calx or 
aſhes : for the iron particles are by this means drawn out of the aſhes, 
and ſeen to adhere to the knife. © © Ae 

Again, all earths calcined, contain iron; as we ſee in clays, and potters 

_ earths ; it being the iron alone that gives them their reddiſh colour, when 

burnt, or baked. The ſame is obvious of bricks, tiles, Oc. which are 


4 


— 2 
44 # 
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ſio that the bottom of the bar wi 


V But it muſt not here be forgotten, that 
iron itſelf may be brought to attra iron; 
or that it may become a et with re; 
ſpe& to itſelf. Dr. Gilbert obſerv'd long 
ago, and Mr. Boyle confirms the obſerva- 
tion, that iron-rods, as the bars of win- 
dos, by ſtanding a long time in à per- 

pendicular poſition, will grow magnetical : 
attract 
- the ſouthern end of an animated needle, 
and repel the northern; but the upper 
end attract the northern, and repel the 


means of fire. And hence we find, that 
the ſame experiment holds in tongs, and 
other iron utenſils, which have been ſet 
to cool, leaning againſt the wall. 


And hence, probably, the tory current 


among the Italian naturalifts, viz» that a 
large iron bar, ſupporting a croſs: of an 
hundred pound weight, on the top of the 
church of Aramini, was tranſmute | 


actual load-ftone : a 


into an 
piece of which was 


preſery'd, among other rarities, in the re- 


poſitory of Aldrovandus. 


4 ſouthern. | | x FRETS 1 Mr. le adds, that having brought a 
Mr. Boyle has even found, that a bar of args piece of Engliſh oker to a n 
iron, without ſtanding long in an eredt and then made it red-hot, and let it cool . 


: 3 by merely holding it perpendicu- 

larly, will acquire the ſame virtue; but 
then the virtue will be tranfient ; ſo that 
if you do bur invert the bar, its poles will 


| 


again in an erect poſture ; it diſcovered a 


magnetical virtue; and would attract one 


end of a. needle, and repel the other. 
Mech. Prod. of Magnetiſm. But whether 
this laſt caſe be not accountable for from 


The lame author obſerves further, that the ferruginous matter wherewith that mi- Z 
the ſame virtue which a bar of iron ac- neral is known to abound, even beyond 
quires in a long courſe of time, merely by] ſome iron ores, contain'd in the oker ;- will 
its poſition, may be ſoon imparted to it by l admit of ſome doubt. 5 
* : Ws 


E242 7 


Los ſatbeſed 
the 


one in t 


„„ 
And on what 
grounds. 


— 


thereof, 


thetical at beſt. 


1 


and ſeparated, 


Fon. 


only America, which is ſo 


treaſures. 


already malleable. Mr. 


made of a bluiſh, livid cla 
particles mix d with tbem . 
The learned Dr. Liſter imagi | 
of the ſtone in the bladder, and kidneys ; and, conſequently, that the more 
* Hladder, &c. we eat of vegetable and animal ſub 
more chalybeats, or iron medicines we take; the more matter is ſupplied _ 
neration of that diſtempe.. | | 95 
The foundation of this doctrine, which is now very current e the 
French, is that experiment above-mentioned of iron drawn out of 
of human urine, or milk, or blood, or bones, or the ſtones themſelves 
But tho thus much be allow d true; yet ſtill ĩt 
may be doubted whether it be iron that generates the calculus. For when 
iron has contracted a ruſt, it is ſcarce attracted by the load - ſtone at all: fo 
that it is a little preſumptuous to argue thus: All vegetable, and animal 
« matter afford a calx which is attracted by the load - ſtone; conſequ 


extracted from animals. 


one of the beſt ſorts of Swed 
found in form of a mud, at the 
lakes, and other ſtagnant waters. 
Its common glebe, or marcaſſite, bears 

a near reſemblance to the Joad-ftone : as, 
in effect, that ſtone always yields true 
iron. Sometimes it is in pieces as big as 
the fiſt; and ſometimes only in a ſand 


and chalybeat medicines, m 


- 


Separating of Iron. 


plenti 


Iron - mines are common in moſt coun- 


Trow, ber found, I Ron is rarely found under its own form ; but moſt commonly in blac 
or brown glebes ; from which it is never ſeparated by mere fire alone; 
but ſome other menſtruum is neceſſarily -uſed, to abſorb the ſulphurous 


of gold 


"tries of Europe; Poland, Germa 
France, England, uote wir 0 Da ; 


and filver mines, has none of iron : and, 
accordingly, the natives prefer a metal of 
ſo much uſe, infinitely beyond their own 
In ſome mines in Sileſia, 
M. Sthall obſerves, they find grains of iron, 


le adds, that 


i iron is 
om of 


Theory of CHEMISTRY. 


nes he has diſcovered that iron is the baſis 


nces containing ſuch iron; or the 


e calx 


uently, 


© the iron we take, furniſhes the matter of the ſtone :” Since iron itſelf, 
if corrupted by a ſalt or acid, or even by heat, does not act on the magnet. 
That excellent author, therefore, has carried the point a little too far: 
And accordingly, all he has wrote, on this principle, about ſpaw-waters, 
uſt be look d on as very precarious, and hypo- 


For me aſon, the beſt way is to calcine the mineral glebe, by 
ſtratifying it with coals; and then to fuſe, or melt the calx down by a 
violent fire. By chis means, the metal is brought out fluid like water, and 


Again in ſome places, it is in the very 
leustase of the earth, "ſcarce an inch or 
two deep; but tis more common to have 


it at a depth of four, five, or fix feet. 

The foreft 
particularly h it 
ields of divers colours, weight, Sc. The 


is that of a bluiſh colour, heavy, and 
full of ſhining ſpecks, like grains of ſil- 


ver: but this, tho* it yields the teſt 

uantity of iron; yet, being melted alone, 
the metal is roo ſhort and brittle. 
medy this, they mix it with the cinder, 


or temains of old ore melted down long 
ago; which gives it that excellent temper 


and toughneſs for Which this iron is ſo 


much prefer d to any other. Pile. Tranſ. 
Ne 133 WET". . 


of Dean, in Gloceſterſbire, is 
rich in iromore; which it 


re- 


* 


To re- 


— 


Theory of CREMIST RT. - 
receiv'd in moulds of different forms, according to the works it is in- 
tended for * 85 5 i f . c : | 8 . 
Iron [Mars] is one of the nobleſt remedies all medicine affords ; of more Medicinal vir- 
_ efficacy, in chronical caſes, than all animal and vegetable matters put 
together. Tis greatly ſtrengthning, and aperitive, or aſtringent, or ſtyp- 
tic, as tis differently prepared f. i 1 


In the iron-works at Milibrob in Lan- aecidentally made iron by the falling of 
cafvire, they uſe turf along with the char · ſome clay, wherewith a hole in « retort 
coal, which makes the iron better than | was ftopp'd, the caput mortuum of 
the coal alone. Beſide, to the calx thus|ſome alum and ſea-ſalt, which he was 

produced, they add about x7 of the quan-|drawing the ſpirit from. Laſtly, Schall, 

tity of lime-ftone unburnt, to make it] going to prepare ſome volatile ſpirit of 
melt more freely and caſt the cinder, | vitriol ; by miſtake took a maſs of alum, 
which they take off before they let the and common ſalt, inſtead of vitriol. The 
metal run, "Phibſ. Trang. Ne 199. effect was, that, after the operation, he 

1 The compolit ich, when 


8 


ion of iron we have al-|found a blackiſh matter; w 
ready touch'd' on in the notes, p. go. But waſh'd, a ring to be very heavy, he 
there remain ſome things on that head yert| preſented the load-ſtone to it, but in vain ; 
behind. Van Helmont's. ſon, it ſeems, had yet, after expoſing it to a large burning- 
a method of making iron with mud, and|glaſs, he found it was become real iron, 
ſulphur : The ſecret, Becher could never | and readily flew to the magnet. He adds, 
get out of him; but chance threw him that ſome of the maſs which he took at 
on another, which he thus deſcribes : firſt, gave no ſigns of iron, tho long ex- 

Take clay, form it into little balls with poſed to the burning-glaſs ; and even, that 

linſeed · oil, and lay them in a retort ; urge tho he poured a vitriolic ſpirit thereon, 
them with a violent fire; and, after diftt]-|yet no vitriol was produced: which is a 

lation, there will remain blackiſh N 1 ſtrong eg tion that there was no iron 
bules, Which, when ground 'and-waſh'd, [in it then; for a martial earth, with the 


Will be a heavy matter, which the load-ftone addition of a vitriolic ſpirit, never fails 
* artralls. M. Heridas, profeſſor at Evfort, Iro afford vitriol. Nowv, Cours de Chym.. 
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HE firſt character of tin is, that it is the lighteſt of all metals; tho : 
the heavielt of all bees, t metals... 
There are divers kinds of tin, which are each accounted the better as 
they are heavier ; but of all others, that call'd block-tin is the moſt valued. 
he ſecond charatter is, to be very ſoft ; more ſo, than any other metal, 


except lead. V | 2 
Tis alſo greatly ductile, and very little elaſtic; leſs than any other me- 


. N Ng 7 gold, and ſilver. 


The third charaſter is, that of all metals, it is the leaſt fix d in the fire, 
and affords the greateſt r of ſulphurous fumes; and, conſequently, 
loſes moſt weight in the fire. - _ | g | 5 
We have made divers experiments to this effect; the reſult of which 
puts the common obſervation of almoſt all the alchemiſts paſt doubt; viz. 
that tin will emit fumes even by the moſt gentle fire. The fume thus 
emitted, is the mere ſulphur of the metal; accordingly, the more the ſul- 
phur is conſumed, the lighter ſtill it grows. | Vi, 
The fourth character is, to be fuſible by any the moſt gentle fire; and 
that long before ignition: tho the purer the metal, the more difficultly it © 
fuſes. Add, that when urged even by an eaſy fire, it ſhines exceedingly; 
but this ſplendor is ſucceeded by a poiſonous, ulphureous ſteam, very de- 
ſtructive to the lungs; as thoſe who are employ d in melting tin, find to 


—— 


their coſt ; it uſually giving them a pale, ghaſtly complexion, and throw- 


ing them into a phthiſis. . „ 1 1 
The evaporation being over, there is left a cruſt, of calx, called calx of 
tin; which being expoſed to a very violent fire, becomes volatile, and flies 
entirely off *. | EN ld coals Conn” 


metals. tals, as gold, ſilver, &c. and that it diminiſhes their ductility f, and gives 


| Mig wi The fifth property is, chat it eaſily, aud intimately mixes with other e- 


them a degree of brittleneſs : whence, again, it is eyident, it contains a 
eat deal ef ſulp uffn. . ; 
If this ſulphur could be 8 purged out of tin, tis likely it would 
be found no other than ſilver: for as it is, the two metals have ſeveral 
properties in common. Thus, when diſſolved in ſtrong acids, tin grows 
* Yet tin, thus calcined, and even vola- into whitiſh maſſes ; which, by a skilful 
tilized, is again reducible into its meral-| reduction, yields great dan ming of good 
line form. Thus Mr. Boyle: Tho' tin, in] malleable metal, rather finer than the or- 
our reverberatory furnace, be uſually only „ Say Mechan, Orig. and Prod. of Vo 
brought to a calx, which is reputed very | lat:l. S. . 
fix'd; yet in thoſe intenſe fires, an ac-| + Yet.iron muſt be here excepted; that 
quaintance of mine uſes in his tin-works, metal being render'd more malleable by a 
quantities of this calx are carried up to] mixture of tin. Nowv. Cours de Cbymie. 


a conſiderable height, where it gathers 5 


bitter, 


7 * 


# 


Pu e Grit UA 


* 


„ that having 
ſo the work- 
pure and un- 
menſtruum which 


diſſolved ſome bleck-tin, (f. 
men call that which i 
wrought) in a particul 
kept it ſuſpended; ayd having afterwards 
evaporated the folution, and ſet it to 
foot; he found, to his Turprize; that the 
. cryftals ir afforded were not at like 
its own kind of vitriol, but broad, flat, and 
thin, like thoſe of ſilver: upon examining 
them farther by the tongue, they. had no- 
thing of the taſte of calx..of tin made in 
ſpirit of vinegar; but that exceſſive bitter-, 
neſs. we meet withal in the cryſtals of ſil- 
ver made with Agua fortis. He adds, that 
finding this further reſemblance betwixt 


parcel. of 
hls oral 


block-tin ; and found, that tho' th 

was bought at the ſame place, and very 

ſoon aſter the other, yet the former ſue- 

ceſs was owing to his having lighted of a 

lump of tin that was of a peculiar nature. 

Dſeful. of Exper. Philo. WT St, 
Some authors ſpeak much of the 

analogy between tin and lead; and will 

have tin to be lead, only under a leſs de- 


gree of coction: but if there be ſome cir-. 


cumſtances wherein they correſpond, they 
difter in others. Lead, for inſtance, 1s 
eaſily reduced to a calx ; and tin more 
eaſily ftill : but the calx of lead readily 
melts, and runs into a browniſh glaſs; 
whereas tin does not fuſe and vitrify 
without much difficulty. Tin and lead do 
readily mix and unite with each other by 
a gentle fire; but, if the heat be intenſe, '_ 
there ariſes a colluQation between them; 
the effect of which is, that both fall into 
a calx; and that the lead becomes ex- 
ceeding difficult, afterwards, to fuſe, and 
vitrify. Add, that tin is gaſy to be re-. 
vivified; but lead, not without the ut⸗ 


* 


the ſalts of thoſe two metals, that both 


— 
1 


moſt difficulty: nor is the ee | 
thing compleat; or the new body in all 


reſpeQs like the old one. 


'_  Theoryiof CunmionTRY. "Fo | 
but the ar w and hardeſt acids, boild. in the ſame. veſſels, make no ſo- 
Without hi Tin, freed, by calcination, of its fulphuy, diſſolues readily enough, in all 
* acids; and is reducible thereby: into vitriolie cryſtals, which afford a no- 
ble remedy againſt diſeaſes of the nervous kind, 5 x 
Yer is it bur little known; and uſed: in medicine ; by reaſon of rhe diffi 
culty of cya it; for it is; to be ſirſt thoroughly calcined e er à ſolution 
be attempted. The calcination requires a continual fire for three days; 
after which the calx is diffoluble in common vinegar. This is that excellent 
remedy. of Angelo Sala, againſt the epilepſy and hyſteric affections; in which 
5 a leſs certain cure, than the bark in agues, or opium in want of 


U und. The ſeventh character is to be very little ſonorous; leaſt of any metal, 
except lead; and yet, when mix d with other ſounding bodies, to augment 
their ſound: as is evident from the ſhare- it has in the compoſition f 
bell- metal. „ | | 7 IPO „ 
Add, that tho it be but little elaſtic in it ſelf ; yet when mix'd with o- 
_- ther elaſtic bodies, it wonderfully encreaſes their elaſticit . 
585 — tin ® Tin is principally found in Cornwall and. Devouſhire, provinces of England 
* , from, whence all the reſt of Europe is ſupplied. with. this- metal. 8 ſo 
f much the peculiar produce of this country; that Camden ſuppoſes, it to have 
given the denomination Britain to the iſland. In the Srian and Chaldee tin 
1 calld bragmanac, q. d. Jupiters kingdom; the primitive whereofiis Brat- 
| way or Bremen, whence our , 
Ts what form. Its glebe, or ore, is a heavy. ous ſtone ;, reſembling a. ſtone gnaw d, 
get er to on by ſulphur, or a bone half calcined: BE pers 5 
_ How ſeparated heſe ſtones bein broke and powder'd; undergo a lotion by water ; by . 
r waſh'd, away, and the tin left at 
r ctom. + | . 1 © ; „ 8 
The matter thus ſeparated, is next fuſed in a. violent fire, by which means 
a deal of ſcoria is emitted, and the reſt left pure tin. Which, if by any: 
farther proceſs, it be purg'd of all its earthy, and fatty parts, approa- 


ches very near to the nature of ſilver f. 

| | 4 "A 5 . 65 54 F 1 i 3 

A body, Mr. Boyle obſerves, by being! f The ſtones from whieh tin is wrought; 
Nr Dk > ne may ck DG ba Merret tells us, are uſually — — 
properties and uſes, and ſome of em quite | twixt two walli of iron-colour'd rocks, of 
ifi-rent from what it had alone; i. e. two, [little or no affinity with the tin; in avein- 

or more materials, n conjoined, may [or lead, as the workmen call it, betwixt 4 

e qualified into a third, by virtue of freſn and 18 inches broad: tho' inſtead of ſtones 
roperties thence accruing to the compoſi- | they ſometimes alſo find it wind with a 
tion. As tin is flexible, and yields but afſmall gravelly earth, generally of a red 
dead ſound, who would dream that one] colour, but fomerimes white. From this. 

» * Cconliderable uſe of it ſhould be ro make a earth, the tin is ro by bare 
leſs yielding and better ſounding meta], | waſhing ; which is calF'd ee and is 

more 5 and TR 1 metal ſcarce half the value of the former. | 

is principally compos'd of tin and copper. e , 


0 


899 be | N 


1 of « Quznr Mont 
Cmolleries concerning the — — oy principles df, Metals 


| WE have now gone thro the firſt claſ of foflils, viz. Metals, in all its 
branches; and what we have here done, may ſerve as a ſpecimen inn 
what manner phyſi ical things are to be defin d, and explain 98 not by ſuppoſing 
any previous hypotheſis, and deducing their nature therefr om; but = 725 
ing down their ſeveral apparent properties. From which we now proceed to. 
dere , which at furniſh a Ae ee or N 


„ Re 5 
- That which'd 4 ſing "metals from: all biber Valle, as Wa as abt Weight the wy 
each other, is their heavineſs ; for every metal is found to have its peculiar tis! bare — - 
weight, which no art is able to imitate ; and which depends, as Helmont ** nt aha : 
and the chemiſts expreſs it, on the anaricb eity of the parts. | 
Now, the later philoſophers have proved, chat all corporeal mag- 
dire has juſt ſo much reality in it, * weight : and therefore, if you have' 
found the heavineſs of any metal, you have at the ſame So Ginn its cor 
REY. Sir /. Newton "Hwang of gravity, and Higgens the pen my | 
that weight and reality are correſpondent. His | 
„ | 35 des 5 40 


Metab appear col be fimpie;; and yet are really eat? rs „ Metals, com- 
Potions principles, according 50 the antients, are ſu/phur and mercury; py 


* 


Ia the tin ore, is frequently found a hard 
er ſalphurous ſubſtance, call d mun- 

r, or maxy, which is commonly ſup- 
pos d to feed the metal; yet where the 
mundic abounds, they rarely find much 
tin. This mundic is to be carefully ſepa- 
rated; for if there be the leaſt of it leſt, 
in melting the tin, iv makes it brittle, and 
Cs and diminiſhes much of its ducti- 


li 
There alſo occurs a ſort of ſpar, of a ſhi- 
org whitiſh ſubſtance, ſoft and fartiſh at 
but ſoon after growing ſomewhat 
harder : it ſeldom grows, but only flicks 
ta the metal. Some of the miners account 
this the mother, or nouriſher of the metal. 
The beft ore is that in ſparks, and next to 
this, that which has bright ſpar in it. 
The ore being dug, they break the 
ter ſtones, and thus carry it to the 
ping or P bow mill, where it is wht 
ed with 1 * ifters headed with iron, 
30, or 40 nd a. des: and thus redu- 


ced into a ſand, to be waſh'd out by 
a ſtream of ' water, diſcharg'd i ivro it from 


; 5 


into a launder, or trench dug in the 8 
out of which the water 3 carry 


call the cauſalty,' at bottom. 

To clear awiy the mundi W or 
burn the — tho pra, 18 is a K 
upon iron plate mg the matter th 
fantly ſtirring, that all Fr mundic ma may 
by degrees get u oft, and ſo be burnt 
away ; which they diſcover by the flames 
growing yellow, and the fenchdiminiſhing. 
Then they proceed to grind it again, 
fine, in a craxing mill: after which they wal 
it; then dry it a little; and'ar lift carry. it, 


= a blowing houſe ; and there melt 
it. 

When it runs out of the furnace, there 
-cwrims on it « 4% or ſcum like that. of i- 
ron; which being melted down "il Nb 
ore, runs into metal. 

The caufalty i throw. in huge 
1 which, in fix or 7 ade 82 


fetch over a 


—— very thick, | 


2 2 WERE 138, 567 wy 


* IT which 


with it the parts nor . which 7. — f 


thus prepar d, to the furnace; which 1250 of 
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| Theoryrof: Qn EU Tor.) 
which ſome of the moderns have added ſalt. But, tis certain, ſalt is no 
proper conſtituent ꝓart or ingredient of metals; but rather ſomething ex: 
ternal adhering em, and which makes no part of their metalline con- 
Dad Tl i Ea m nn To ag, FR of if - 
Their „ metals then copſiſt of two kind of parts, or principles, viz. mercury 
as the baſis or matter ; and ſulphur as the binder or cement : the firſt; the” 
ſubſtratum, of metalline matter; the ſecond, that which renders it fed, 
JJ —Tn. ante 
This mercury, it is to be noted, is the ſame with our quick-ſilver, only 
more defecate and clear of any of thoſe heterogeneous matters, wherewith- 
the common quick- ſilver is always mix d: as to the ſulphur, it is not the 
. vulgar foſſil ſul hur, whereof we ſhall treat in its place - but a eculiar fort 
8 of matter, ſpecifically denominated ſulphur af metals, and contended by ſome of 
ont lateſt, and beſt chemiſts, particularly Monſ. Homberg, to be light or fire f. 
This being united with the mercury, fixes it; and according to the diffe- 
rent degrees of its union, and coherence there wich, produces different 


Mercury. 


| 8. | MCT TERS M /d), ß ĩ - 
This doQrine of the compoſition of metals, is confirm'd by an experi- 
ment of Mr. Boyle, who after having retain d mercury a long time in a 
moderate fire, took a piece of gold out of it, which, it was apparent, was 
not in the mercury before it was expos d to the fire. 1 
ä Monſ. Homberg has an experiment to the ſame effect; from which 
be deduces that gold conſiſts of a ſulphurous or igneous part; and 
aà2 heavy, mercurial part fix d thereby ii: and that by only taking "Ow: | 


* 


8 A * ESE - £29 
ot 


1 e + 621 11 A | 5 11 5 Aetgrdte 3 er 1 8 ati 
| „ein the 921155 of metals, we meet vehement_. ation whereof, the pores of 
15 | 3 «with mercury, à ſulphurous: matter, an the mercurial globules are fo enla 4 od 
| Ap meters and in ſome a ſaline mat- broke into each other, that, N e, any 
yer” . Homberg Mem. 1 Acad. Au. 1702. but longer to retain the fire lodg d therein, it 
| | this is chief to be underſtood of the im- "eſeapes 5 taking. the greate k. part of the 
. 3 perfe& metals; or of perfe& ones not in meteut along with it; and only leaving: 
their utmoſt, purity ; tho the burning glaſs, la little f t terxene matter behind. 
we have already obſerv'd, ſeparates a vitri: e better to conceive, how mercury, 
8 5 fyable earth, even from the moft perfect of when become a metal, ſhould. thus be de- 
” 2» . he, ions © bio: bevobrg eds af) ao d, by, the penetration of the ſun's, 
5 | . This, we ſhall have occaſion to ſpeak Kiki eee matter of tight, 
of more largely in the chapter of fre. that by a former penetration had; convert- 
; I || In an elegant. memoir, ds ſouffre principe, od the ſame mercury into a perfect metal, 
. _ Ingenious and  experienc'd | author | he ſhews that a perfect metal is pute mer- 
| ews how a reul malleable pold may be|cury whoſe globules have been gradually- 
| made of mereury, by only - keeping it 4 |pierc'd on all fides by the matter of light 
3 | Jong time expog d to the fire, ſo as it may [or fire; that the holes, or perforations 
* ; AP receive and retain a ſufficient quantity, of | made thereby, are all entirely fll'd wich. 
by. : the matter thereof, to fix its flippery, vo- [that matter; that theſe. holes are ſo ſmall, _ 
1 r, om, Birks 
= 1 ; Hain the fire, Sc. In a ſecond memoir, de chere by irs natural gluten, i that the ex- | 
. Ea mercure N he teaches to deſtroy both tremes of the perforation of à mercurial 
I che gold a mercury, by applying it in| globule being contiguous. to the extremes 
; the focus of a large burning laſs Thy the; of the like perforations of ſeveral other 
LIES: ũ F HHS | )))) © globules, 
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ted reviuifying. viz, by their penetrating che metals, ab ſorbipg che. d teen 
parts,/andsas it were, reſuſcitating the metals into their, principles}, oa . 
And hence all the books of the alchemiſts, are full 2 


light can be diſen ngag'd GA it will retur 


Shay off 


* ä . 
5 * * 


the Culphurous, or fiery part, the gold is converted into a running mer 


cury “. 13 


There are two ways ok effeRting this, vi. either by the revivifying Met 


falts of 


parts of the gold. 


vegetables, or wes mercury? 
+ Thapbpcs by eg, M. Homberg aflures u, is vexy eaſys 

being purg d af all heterogeneous matters, becomes a liquor, or m 
that diſſolves gold, by attracting. and melting: the falphugr.ar which 


A. 


41 TY zin 


The like is done by thoſe 7 5 which, 5 theis ce, w_ denomina- 


line menſtruum 


which act on gold in ſuch manner as to fetch out its, foul, i, gur Ju Be, 81 


b leaving the body, i. e. that mere ury of metals, behind em. 
I it be ask d why gold, if it only conliſt of the above mention'd p princi- 


ff ; 


' ples, mould be heavier than mercury? the anſwer is, that the. parti- 
| wo of fire. or light, which-Mr. Boyle, 


heavy, coming to inſinuate  themſelye 
there fixing; increaſe its ſpecific; gr 
is found to obtain even in en oo b 


minium made. | 
8 . F N +23 


TR 21 194 boe thlog? W eee off 
obule: Hind dem to ther, - 
905 | of the NG of lis r found at 
ſuch extremes of perforations ; and that by 
ſuch means the whole maſs of mercury bo. 
comes bound together. Now, / notwirh- 
LG new Tee, the ume, and 
t ſtill xetain their nature, without a 
oor vl : ſ6 that i by any Seca ion the 
iro, 
the general maſe t, which p eſſes 
the whole. ſpace: of the univerſe: but — 
intenſe fire convey d by, a durning, conca 
des, no doubt, furpiſn h an occa oh 
The vehemeni e wherowi the reffętted 
rays are thrown into the focus, is ſuch"as 
no material ſubſtatice ean 3 The 
ys:dcive. in continua ſes nnd bies the 
globules of e Fi ek 
em. into bieces 8. &f 
The treat quantity of- — imbit d by 
the mercury, in making gold, I A 
as it were, the: Whole ſurface of * glo- 
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bules, effaces the ar e whiteneſs 
ringe ech 1 b 5. own yells 7 N Fon 
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and ge Homberg ate eee, to 2 i 
s into the pores of the mer 
ity. And no wonder: I 


cad, 999 is known to all Wh 6 have). 4 


112 . n 8 


ence. alſo th 
Wr R. 1 5 9 of lit 
entering the ſubſtance of the mercury, 
and adding their own we 
withour GY the 5 en 
„ 
Ilver, Accor 10 2 aut or, . 
iffers from gold, in nothing bar 0 bat 
the globules of its mercury are not ſo i 
penetrated, nor ſo thoroughly ſaturated 
with the ſulphurous ee , 5 Hire; 
2 leſs 8 5 of which being lodg d 1 in 
the pores of ſilver, than off . 


Tue 3 f 
Accordingly, e 
tion, hay” Ren found hag 09 was pul 
duce g » 0,10 introducing a Tar e quanti- 
ty of * 10 of the rays Sof light, into fil- 
ver. And Hanes! it appears,” That” gold 
ſhould be longer in forming than ſilver :* 
and that ll go] 
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| Wh ink, All metals muſt firſt be mercury e er they be gold; and the thing ſuper- 
From being gold, added to common mercury, whereby it is prevented from becoming gold, 
| is a ſharp, volatile body; ieh when heated becomes corroſive, and emits 
fumes; which are the preperties of the foſſil ſulthurr r. 
This doctrine has been ſufficiently laugh'd at, and exploded by many 


a 5 * 
Fas: © 


| philoſophers; but tis from their iznorance-of the nature of metals. 
| In effect, what is here advanc'd, is the reſult of a world of experiments; 
nor does it appear, in any reſpect, inconſiſtent with reaſon: it muſt be ad- 
mitted; then, as inconteſtable, chat mercury is the matter of all metals; 
that as this is more or leſs pure, the metal is more or leſs ponderous.; that 
there is no proof of any reality ſo clear and Arovg, as what is fetch'd from 
weight; and that the joy nature of a metal is known thereby. In effect, 
"ris Our opinion; that if any metal, or other body could be found, that only 
dlffer'd a ene Woven: we night zit were impoſſible, while under that 
ever to make gold ef it; and, on the contrary, if a body could be 
had as heavy as geld; all the other properties of that. precious metal, v. g. 
colour, fixity, ductility, Cc. might eaſily be adden. 
Site with of To ſay no more, I can ſhew ſilver that has moſt of the criterions 
ce chracten f of gold, excepting weight; being abſolutely fix d in the fire, and almoſt 
| ; 2 fix id in antimony; and I can give it the colour of gold: and yet tis ſtill, 
and win be, wer. But ſhew me filver as heavy as gold, and I will under- 
. V“. ̃ ᷣ᷑œ !; 8 
Hence the more knowing among the alchemiſts maintain, that © if you 
would convert, e. g. à piece of tin into gold, you muſt - firſt carry it thro” 
© all the intermediate weights of the other metals, i. e. it muſt firſt be the 


* 


© weight of iron, rhen of copper, then filver, then mereury, arid at laſt 
| ST, br BY : 1 ä BA . N A . 8 „ ; 325 


| / . e oi nnn; Tarn „„ 

Downs of dle They add, chat the primary matter of gold is mercury, which, ſay 
n © rhey, is gold ar heart ; as coming neareſt to gold in the point of ſpeeiſſe 
N 2 © © oravity+ only there is a corroſive body, or ſulphur, adhering to it, which 
=—_  . be 27 were ſeparated, you. would have fler; or if it were only inverted, 
. = - _ © pold. On this principle, hairy Fg are nt any.other fo- 
= © reign matter, muſt remember, that the more his matter difters from mer- 
. ©cury in weight, &c. the leſs gold it will make; that if quickflver could 


* be reduced to the ſimplicity, and Purity of gold, it Would Pe geld that the 


: „ matter which coagulates, or fixes this mercury into gold, Oc. is a very 
Ea | © fabtile ſulphur ; and that as we ſee, that quick-ſilyer being held over the 

| © fumes of lead, is readily fix d, it appears thar a very little fixing matter ſuf- 
* . © fices; that if mercury, coagulated by ſulphur, have any impurities therein, 
dit becomes lighter, and leſs perfect than quick-ſilver it ſelf; that in the 

purification of mercury, to its higheſt degree, conſiſts the making of gold; 


* See the chapter Of ſulphars. > 
| i 


| Theory nnen 1. 


© that natu 3 caſes, is able to-axchieve this of berſelf; that in - 
tar nature in Come aſs is abſ 25 there ariſes a leſs noble me- 


"tal ; and that if the ſalphur bs nor HU ho „theres will ariſe a 
ſtili more imperſect metal. Such, „ is that abſtruſe, formidable 
Gesang at 25 alchemiſts; ſo undeſeruediy exclaimed againſt. By: 1 

FOOTE 27087 wo $25 987 + zich | I To derben e to Siciglih 


Ac ines of 5 = 


S 1% 20-66% ** my 
$5.3 180 21 


cok. 1. = 
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be the common: cr meta 5 2 the difference lie in the Hin- - 


in matter, which, as tis more ox leſs ſubtile and pure, conſtitutes this or 
. 2 robable they ſhould be conVerted by purer 
. fulph — Oy: ob a. NERO into a e me. 
tal. +1 
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The at metals. reſult of the pureſt Oy ee jvin'd Kr 7 5 
with = ſubtileſt ſulphur; hence mercury of gold-is-heavier: chan common, : 
mercury, which. has always "ſome impure part thas is lighter than gpld-: and 
= that mY hi on ch lk e be 2 CT. 
| 2 BT 24 5 
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donne 
The 9 metals conſiſt of impure mercury, and ae e 


each containing ſome other variable heterogeneous matter in it: thus tin A 
expoſed to the fire, emits a fume which whitens copper 5 after which, ie i 
exhales a pure ful hur. 

The reality of f ch a third matter. is.eyinc'd TOES? that all theſe baſer 
metals are reſolvable, not only inte merz and ſulphur, but alſo into 
ſcoria, or ſordes, which are lighter an mene carthy than either of the o- 
ther, and accordingly ſwim therein 
If this matter can either be changed, or be perfectiy purg d away, any 
one metal were convertible into any other; the moſt impure, into the pu- 
reſt. Thus, Centivoglio-: Nature fublimes mercury in ke earth, by heat; 
which ſublimation is repeated again and again, till every thing impure and hete- 
rogeneous be carried away, and what is pure left at the bottom. When what is 
thus left, is quite _ it is gold. Agreeable to this, is that of Monſ. Homberg: 
Separate the Pure, from the impure, over and over-; and you will obtain what: 200 
defire. This is juſt the caſe of nature: 95 ſhe can . the ſeparation to its pitch, 
gold is produc d ʒ Forks, » Jome baſer metal. 

This fixing ſulphur is held by ſome alchemiſts an univerſal medieine-in 
all caſes where the innate warmth is wanting, and the native force deeay'd: 
but in acute caſes, it is quite the contrary, and EY deſtroys. Thus, 


5 


F 
0 


j 
{ 
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a 8 alchemiſt” of fulphar, *which 'appear'd to Hil in 
| Ir the 'univerſal-medicint Tes, replies Sulphur 5 provided you 
: cops ale ap where tl e vitul heat and force of e avanting * but where there is to 
much of that heat aud => - . "P'Geftroy, * Hence Helnivie was induc d 
to believe ſulph u nc eli; but Centivoglis, and Van Suchen, A 
diſciple of fey) Ne more Hicreetly limit the uſe of this univerſal medicine, 

+ to chronical caſes, and parpeviarty hydropical 4 and lunatic ones. | 


Thus. much for metals : 7 8 by this time, what with our own ( 


Tho 228 ments, and what with the ſure Ge en of the beſt, and moſt inte 


TI * authors, we have got a pretty adequate notion thek. 
We have added what relates to the art of tranſmuting; ; .that Auth " 
have the curioſity to make any experiments in his kind, may have ſome 
laws, marks, or aims, whereby they may ſecurely direct themſelves ; and 
that ſuch as might be in danger of being impoſed on by fraudulent al- 
chemiſts, may be furniſhed with means to, diſcover the deceit, The weight, 
once more, is the immutable judge ; "Os in all caſes of doubr, appeal to 

| ; 0p balance. | 
his doctrine of tranſmutation, may be of eſpecial ſervice to the no⸗ 
vices in chemiſtry; who, by I know not wha fray," have an almoſt uni- 
" Serta itch” after the philoſopher” s ſtone, and the making of gold. In- 
ſtances of vain people, reduced from plentiful fortunes to the loweſt beg” 
gary, by their own conceits, or theYyempty e of e 
* fall under moſt peoples obſ er vation. 


* 225 
* * = * Ny 
- * % T Ins F : 4 
3 e I . LI 7 ON 8 83 ; . Re ũ . ns rt iris I as $52 5-0 ; 
x 0 30 r TEL] : E. 7911 7 8 ws 3. L 13 6 ©.3 I Vas & * 4 o I IE % 4.206 "© N * k 3 
; 2 7 : 8 N : ; 1 | 7 5 5 
441 7 . 8 
ol & 7 J VT 6 * * 8 7 * WE * ty * 75 1 
% * FEES 5 #7 ; 7 13 441 a „ 
L 2 4 9 &- 1 5 r a : al f . ; 
Ni 0 of 3 T5 IP 53 
a” i: k 9 „ 15 
a? { 117 2 T 4 | 117 : q 4 „ oo 
4 p x OE a ES. 4 e 
12 4 a — 13 FRE + I 
* 3 | 
; 45 9.29 4 
„ * I R 
LY 8 . 
ES Is: % 
+4 > 4 5 * 1 4 9 » © ” * * 
"36 72 
7 bk. 4 - 1 Edgy 1 n 29- 4310 
1 \ «4 3 3 4 Ry _ 
\ F, 2 123 A 2 1 4 „ 
t by Ns 3 „ 
7 8 1 * BY 2 ARES 1 13 3 * Wn # A — 2 
” — 
p 75 4 * 4 ** 33 77 Y 5 „„ $2 Ne 
* % . 7 3 F * 24 L 
- 4 : * 7 f * 1 — 4 = N F % - 2 ; 
. 8 3 
0 2 W Wo 28 % + g 
N 1 1 1 er 1 38 ED. . 
2 
' 1 SY n 3 
. A : q 3 * 4 IF WEE os n 
FR : 9 * : * * * 1 F % 1 © ) $58. . 
A Py * a 8 15 mY : 75 » I : 
"Ir . * 
* 833 . 5 * 
> 1 ; 7 4a C 48 * * . ks I 
; 1 I 4 1 OY 4 5 
A HE IRS f inn a ee eee * g 
8 3 } 5 by. 
* : * * n 2 2 1 * 13 1 13 5 34 I 
: 7 # \ , g 4 
; , £4; 
F Ef = | 12% 0 
* 2 5 * ; 
Mg — 
- 


4 (of ni⁰eο,ᷣ 


We 

J. 
i . 7 
oY | 


* 5 mo 2 8 < 7 7 * *" oh bo 
1 F 2 . 8 5 
1 


dane a aa, f F , 2 2 65 7 


= 
[INE : N 8 N 3 
3 of 


Saurs, 


* 


'Feer metals, the next bein in order of erlag. are FOES ; che ta ? 
N e dalle be ald, 
2 is *a * e by fire, dung again, int into Defined. | 
brittle glebes or cryſtals ; ſoluble wir hal in water, ſo as to diſappear therein, 

never malleable ; and having ſomething in it which to the organ of taſte affords a 
Senſation of acrimony or ſharpueſs, © 

Such is the preciſe idea of a ſalt; ; which agrees to all ſalts whatever; | 

and by which a falt is ditinguithed Irv om all other foſſil, vegetable, and 
mineral bodies. 

The properties peculiar to any faces of ſalts, are not taken into this de- 
Gnition:: thus, we don't ſay, that it excites thirſt, or the e ſince the 
falt in ſugar is ſweet, and has no ſuch eſſect. 

Fuſilaſalis are of two kinds; native or fimple, and compound. We have 
here only to do with the native. ones: which are, 5 

1, Sea-ſalt, ſal marinus, thus called becauſe extracted from ſea-water cee ſab | 
it is the moſt univerſal of the whole tribe ; being found in every part of t 
ocean, and in every gulph, &c. communicating therewith : witneſs the 
ſaline taſte in all ſea-water ; ; but in lakes, or nag e Waters, it is 
| ſcarce found at all! 
Tis this ſaltneſs of the ocean that un its growing ſetid, and pu- 
- ing by the heat of the ſun; and yet, notwithſtanding all its Galrnefs, 
the freſhelt fiſhes. live, and grow therein. It is found in greateſt abun- 
3 where the ſun” $ hears the moſt ele and b Fa N | 


g 1 _ 


| rege ch groueh, dk 11%, For th TOI * ounds Ep 
is made along the coaſts of France. 7 10 fed by nature for: the —.— * 
are two kinds of it; the one requiring] the ſea-waters when the tide ſwells, and 
the ſun's rays to bring it to a conſiſtenee, provided with yur and ſluices to retain 
call'd, from its brown colour, bay-ſalt ; the ſame ; they call « ſal-merſy. Theſe 
the other receiving its conliftence from ſutt-marſhes, the bottoms whereof they 
the heat of a fire, called chile alt, either|ram with great care, are divided into 
the one or the other method is praQtiſed, [ſquare pits or baſons, ſeparated little 
according to che diſpoſition of the conta dikes; and into theſe baſons, hen the 
where tis made. If they riſe in downs oy ſeaſon is at band, they let in the ſea-wa- 
3 of ſands, the ſalt is made by fire, [ter. The ſalt-ſeaſon is from the thr 
per, or ſeaden veſſels: *if the bot- of May to the end of Auguſt, The water 
* clayey, the falt is c ey is admitted to the height of about fix. 
Tet of prong 8 ach The inches; after having firſt let ir reſt, and 
PROP n ns fol- warm two or three days in huge reſer- 
| voits, R it — 2 


1 1 ya DS Te i. : 

| This ſea-water, being firſt percolated thro' a Manica Hippocratis, or 

A : ftraining-bag, is then boil'd, ſeym'd, and evaporated to the conſiſtence of 
a brine or pickle ; (Which is proved by a 2 's ſwimming there- 

in,) in which ſtate being left to ſertle, the ' ſalt ts to the bottom in 

cryſtals. ; TBE I» | 
Ack alt. 1 ?, Sal gemmæ, popularly call'd rock-ſalt, is dug out of mountains, and 

eloven or lit into glebes or lumps. e 

Ihe fineſt in all Europe is in a mountain of Catalonia, not far from the 

1 | city Barcelona: but there is ſcarce any part of the earth without it; no 
| part, at leaſt, that has any mines at all. In Poland, Ruſſia, &c. there are 
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wa | | 5 „come in juke· warm. The water admitted, it continually Rirring ; and when the | 
| the ſluices are ſhut, and the reſt of the grain is form'd, take it off the fire. 
work left to wind and ſun. { This done, it is put in large oſier- 


Mp . The ſurface of the water being ſtruck, baskets; where it ſtands ſome time to pu- 
— and agitated wich the direct rays of that rify, and drain itſelf of certain humidities 
luminary; thickens, at firſt imperceptibly; that remain'd : when dry, it is laid on 
| and becomes at length 'cover'd over with heaps, and thence ca rried to the maga- 


a ſlight cruſt ; which, continuing to har- | zines, 
den, is wholly converted into ſalt, The | Note, Th | 
water in this condition & fo hot, that the ning bay=/al: into <vbite-ſalt, by boiling it 
hand can't be put in without ſealding.|in large flat culdrons ; which 
When the falt has receiv'd its full coc“ takes away a deal of its acrimony, and al- 
tion, they break the cruſt with a pole ; ters its colour, but is alſo found to increaſe: 
upon which it ſinks. to the bottom: |rhe quantity. J 
whence, being dragg'd out again, they | * This ſalt . been entirely: 
leave it in heaps about the pit, to com- unknown to the antients. Pliny, indeed, 
leat its drying; covering it over with gives us ſome curious things about ſalts,, 
raw, or ruſhes, to ſecure it from the which we ſhould; have been glad to have 
CARERS ES: Itranſeribed hither, could we believe them 
2 Eight, ten, or at moſt fifteen days, "hay as true as they are pretty. Imſtead hereof, 
ing thus compleated the cryſtallization ,]we ſhall content ourſelvès with what well⸗ 
they open the fluices, when the tide riſes, {warranted relations we could get of thoſe: 
for a freſh ſtock; and thus, alternately, | celebrated ſalt - mines of Wilixca in Poland; 
while the ſeaſon holds. . _ | from whence the reſt of Rong is ſupply d 
| 2, White Jea-jalt.. On the flat ſhores off in great meaſure with, this ſalt. 5 
© Nomandy, they gather a muddy ſand, which; The mines in. the 81 7 Wiliſce, five: 
the riſing tide, has impregnated with its leagues from Cracow,. were firſt diſcovered: 
waters for ſeven or eight days. This ſand] in i251 ; their depth, and capacity, are 
being removed into pits, for the purpoſe, | ſurprizing = within them is found. a kind: 
diſeharges itſelf, by degrees, of all its wa- of ee republic, which has its 
ter; Which filtrates thro! ſome ſtraw, | polity, laws, families, and even high-ways,. 
 wherewith the: bottom of the pit is fill d; and common carriers; horſes, and other 
and triekles into veſſels ſet on purpoſe to cartle being kept here to draw the ſalt to. 
N Athe mouth of the arr: where it is ta- 
| lade out into leaden] ken up by; engines. Theſe horſes, when. 
| boilers, with furnaces. under them. As] once they are down, never ſee the light. 
foon as it begins to boil, they; take off the. more; but the men take frequent occa- 
sein, which riſes in great quantity; and ſions of breathing the village air. When. 
in proportion, as it diminiſhes, throw in ſa traveller is arrived at the bottom of the- 
water, e ro-skim, | tran ge abyſs, where ſo many. people are- 
When it f interr d alive, and where ſo. mary. are 
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45 orie r 
This ale being diſſolved in water well: ſeum id, and ſet in a cool place, 


ſhoors into'cubical or priſmarical cryſtals, 
"Theſe two ſalts ſcarce differ in any thing 


haps, in the degree of — and dryneſs; in which the 
hey have both the ſame eſſects on gold, which is not 


in; 3 unleſs, 
latter exc 


ſmooth; politey Cc. 
ut the —— they are found 


diſſolvable by any other: ſalt in nature, but theſe two. They have the 
ſame eſſects, too, in the making of ſpirit of falt, in fertilizing barren 
grounds, in ſeaſoning, pickling, and other culinary; ſes; : kg their taſte 


Is the ſame. -- 


In effect, there is no room to doubt but that they are really « one and the 


lame ſalt; and that fea-ſalt had its firſt riſe 


from ſal gemmæ diſſolved at 


the time of the flood; and ſince that, by earthquakes, inundatichs, Of. 
which have laid parts of the earth under water. 
Theſe two are called perfect ſalts, and are of all others the moſt bed; 


and immurable both in the fire and the human body: 7 
moſt refined, uin or is JH, loft when ſwallowed 


ammoniac, .borax, c. ſhew no fi 
falt, Cc. may be alwa * drawn f 
e 15 12 * 


8 


oven'born, mo d our; ;be 
. is ſurprized with a long ſeries of lofry 
. ſuſtain'd by huge pilaſters cut i 


the chiſſel; and which, being themſelves 
rock ſalt, appear, by rhe, light of flam-| 
beaux,- whic re inceſſamaly8burning, as 


ſo _ eryiitile; or gems öf various co- 
| caſting” a luſtre which the eye has 
mock ado to bear. 
The 3 of 77 are dere in, form of 
ngo e inders; the workmen uſing ham- 
mers, Fond iſlets, much as in our ftone- 
quarries. As ſoon as the maſſive pieces are 
got out of the quarry; they break them 
into fragments fit to be thrown into the 
mill, whore they are ground into a Ln 


. farina; or flower. 


Here are two kinds of ſal 8 whe 
one harder, and more tranſparent; and 
Which a to be the niore perfectly 
| eryſtallized. This is the proper /al gemme;| 
and is frequently cut like eryſtal, and 
form'd into toys, chaplets, little vaſes, 
Etc. The other is les compact, and only 
fir for kitchen uſes-. Ove of the chief 
Wonders of the Ap is, that thro' theſe 
mountains ef fult, and along the very 
middle of the mine, there runs à rivulet 
of freſh water, ee to ſupply the in- 
habirants. 


2x6, even the 
vn; and ſal- 
of themſelves in the — Aa but ſean 
nit; ſo that it muſt be allow'd an en- 
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In the ſalt-mines of the U; Hun 
and the mountains of f the Uipr Hana, 
the: ſalt-ftone is found-of various colour, 
"Þ white, red; blue; green, brillane, S. 
To the ſame f. ies of ſalts, muſt, 
likewiſe, be refer d that commonly made, 
and uſed in our own country; viz, the 
ſalt drawn from brackiſh ſprings ; which, 
no doubt, either ariſes from rhe falr-water 
of the ſea receiv'd/up thro certain ſubter- 
raneous cavities, and. 3 oſited here; or 
from ſome mineral Ts ſalt, lodg d in 
the ffrata of ſome of the mountains not 
far off, 'waſh'd down by ſome rivulet or 
track of Water, and gather d here. Tue 
way of preparing it, is thus: 
Near the ſpring is built a 9 or bol. 
ing-houſe, furniſhed with ſeveral huge, 
flat pans, wich each its grate; and fur 
[nace. Into theſe the brine is 'convey'd” 
pipes; che fire kindled; and in two houfs 
time the liquor begins'to be ready to ra- 
nulate, which is known by « thin skin 
riſing at the'ts , whieh they skim off into 
brine:tubs. he ſand; which: the water 
yields pretty plentifullypis:by-the-violecs 
of the boilimg caſt to the ſides and eor- 
ners of the boſler; where they lade it qu 


al veſſels for K. Both this 


a ſand, 


108 


| ſand; and the ſcum, contain ſalt, which. 


grows hard; a liquor, call'd the bitten, re- 


a a fortnight longer; and, unleſs .it be fre- 


* 


Theory of GRENMIS TRE 
39, Is falt-petre; called alſo. nitre *, and. ſal nitri, whoſe cha- 


| raRers are, 4, That its cryſtals are of a priſmatic figure, wit h hexa- 
e. baſes, 2, That it diſſolves by fire more readily than any other 


It; but with ſome difficulty by water or moiſt air. 39, That it is the: 
coldeſt of all ſalts, and affects the tongue much like ice ; having a 
faltiſn ſavour withal. 45, That it is the baſis of Aqua. fortis, and diſ- 
ſales filet / /d ͤᷣͤ d ¼ mr ĩð V ĩ ̃ - 
As to the origin of ſalt-petre,. tis controverted among naturaliſts, whe- 
ther it be a foſſil or an animal ſalt; ſome holding it producible from the 


white, red, and livid; that ſome was 
ſpungeous, others more compact, others 
he ſand being re , they ſhut up] tranſparent, others ſcaly, Sec. 
the vent-holes, and door, and let the fire] The. learned Sthethammer, in an expreſs- 
out; and in twelve hours time, the} treatiſe, De nitro, tum veterum tum % 

It is precipitated to the bottom; where it] ſets the thing in a very different light: the 
antients, he obſerves, diſtinguiſhed „er, 

a- to nitre ; au νντι Apbronire; and d e, 8 
again, yields more ſalt. | © . | | ſpuerna nitri, or ſcum f nitre. He adds, that 
To make the ſalt precipitate more rea-| Agricola, and other authors, are miſtaken. 
dily,. they frequently, uſe beef-ſuer, and] when they ſay that there were. antientiy 
wine-lees, of each an equal quantity; mines in Lydia, Magneſia, Caria, nc. our 
melting them together, and putting an of which nitre was dug like ſtones out of 
ounee of the mixture on the end of the] a quarry. The nitre uſed by. the. antients 
ice, and turning it round in the liquor, was brought from. ſeveral countries men- 
till all be ſpent : then, after. two hours at tioned: by. Pliny, lib. xxxi. c. 10. A lake 
moſt, opening the vent-holes, c. and in Macedonia, whoſe waters were. nitrous, 
quickening the fire, they lade away the | furniſhed the greateſt quantity, and tho 
liquor ; and find the ſalt lying at the bot - beſt ; it Was iaall'd;calluftricum, from a - 
dam, | Igneighbouring aape in the gulph of Theſſa- 
Lſtly, taking it out, they put it into | lonita; and. was. formed like a-cruſt on the 
cribs or ſepels like hay-recks ; where, after] ſurface of the water, during the dog · days. 
eight hours draining, it is found a hard, [On the other hand, the waters of the lake 5 
granulated ſalt; yet it continues dripping | Aſcanius in Bithynia, and : thoſe. of certain 
ſprings near Chalcis, were ſweet, and po+ 
table. toward the ſurface, yet. nitrous at. 
bottom. There was alſo nitre gathered 
on the ground near Philippi in Thrace; 
but it Was little, and of no great vas 
luc. The valleys of Media alſo furniſhed - 


my procure by a partners prbnerrgs 


maining a-top; which being boil'd over 


quently; ſtirr d, becomes rocky. 2:1 
As to that ofthe antients, tis diſputed 
among naturaliſts, whether their nitre,' na- 
trum, were the ſame with our ſalt-petre. The 
account. Serapion . of. nitre, ſnould 
make them very different; fon he ſays it ſom , oo 
was dug. out of mines like thoſe of com-] The reader, who is curious to enten 
mon ſalt. He adds, that their nitre Was] more minutely into this controvenſy,. may 
of four kinds, denominated from the coun» | conſult the Ae Erudit. Lipk . Ann. 1707. 
tries whence it came; viz. Armenian, Ro- p. 361. Ann. 1709..p. 318. Ann. 1711. 
man, African, (call'd Abronitre, and byAvi- p. 214. The Ephomer, Curioſ. Nat. Dec. 1. 
enn, Baurach) and Egyptian, which being | Ann. 1. p. 290 &-423+ Anne 4 & 5. p. 28 5. 
the moſt famous, gave name to all the Ann. 6 & . p. 10 A. . p. 210. Ann. 
reſt ; itſelf being denominated from Nitria, 9 &, 10. p. 270. Den 2. Ann. 3. p-. 87. 
a province in Feypt, where it was found An. 4. p. 21. Am 7. pe 306. Ann. 9, p. 88, 
in great abundance. He aſſures us, too, Kr. 
chat their nitre was of divers colours, viz. | 15815 2 


9 
5 mere 


Theory f SUZM er 
mere excrements of animals e 42 8 By tak kf 


produced from thoſerexcrements intermixed with the ſalts of vegetables Sc. 


vrhich ſeems to conſtitute it rather an hermaphrodite, or ſalt of' 


kind, between foffil and animal}. 
We have. four ſorts of er 

rien. 
a nati 
from under 

ks Sore lebe ||. 


W is brought from this Tonane; where-it 
ground, in mountains, Tc. in form of a variouſly 


A nc 


ewo native. er Jt; apd toro fall | 
p71 on itt 

is d 

colonel. 


The ſecond, called Nitron, or the Exyptian nitre, is of a more cineritious 
oolour, and. a beer taſte 3. appaoaching : nearer to the nature of. LE Je 


ammoniac: 


It is not . 0 5 


plant tab, ot e e as ſome ee 


gined.; but from a huge lake in Egypt,. on whoſe banks the camels, and 


other animals, lay their excrements; which 


by the inundations of tho 


lake being drawn. into the water, are ſuppoſed. to afford the matter of this 
Ate: 


The: water of: this lake ee ſooeched; and ruth by the hear of 
tlie ſun, ae” A. _— or wo which i bezog pe and nd, 
Wor: wt ms 


” * . 
11 


M. Ando of hit at ho an-. 
petre we now have, is either drawn from 
earths moiſten d, and manured with the 
 exerements of animals; or from old Walls, 

and the plaiſter of ruin'd buildings im- 


ed with the excrementitious euvia | 


of the animals that inhabited them. Alem 
7 faded: faleb be mad 

7 Indee re ma made ma 

een. 8. Lem 7 made 2 both nad many 

vegetable matters: Lnovicus obſerves, 
whos: the art of making à real nitre of the 
eſſential ſalts of certain. plants join'd with 
. fixed ſalt, has been known long ago; 
oil of tartar per deliquinm, pour'd on ſpirit. 
w nicre, eee 

1 does. the buſineſs. Nnv. 

mie. 

a ep och ſpecies of falt. petre, call'd mineral 
ſalt-petre, is found in ſeveral places in the 
kingdom of Perſia, &. particularly abou 
Agra; in villages antiently populous, but 
now defert. "Tis alſo found in ſome places 
3 Vo 0 river. ga. 


debe or carth” from which. it-is 
pr k, yellow," and white : The method of 
procuring, is thus ; two flat pits are dug, 
one of which they fill up with the mineral 


earth ; gs upon it. for ſome 


to a cuticle, and left 


* is of three different Kinds : {ome 


be 


ame, ad hi 1 it with their feer 
into the eonſiſtence of a ar + and letting ic 
mars two or three days for the water to 

and extract all the ſalt. [They 
Wen 18; TY the water into another pit, - 
where ſtanding ſome time, it ſhoots; and 
Mem.\cryftallizes into ſalt-petre. To purify: = 
they boil ir once or twice, as they n 
have it more ar leſs pure. 

* This ſalt-petre is furniſh'd by the © 
waters 'of a dead lake in the dice f 
Trrrana in Eqypt, call'd the tian malen 
exalted/ and eoneocteq by the heat of he · 
ſun, much after the manner of our bay- 
falt. This is the natrum or anatrum of the 
antients, which our druggiſts call ratron.. 

Dr. Huntingdon, who- Was on 12 ſu, 
obſerves that natron is commonly ſuppoſed - 
to riſe from the bottom of the lake, where, 
by . the -ſun's- .heat, it is condenſed, and 
harden'd” into. the form we ſee it: but 1 : 
opinion is; that it is rather ſeparated by. 
the ſun from the Water. - Philoſ.. Ter 


22 


This ſalt agrees wirk our Kip pojrs 


e properties, viz. * the Louie 
form of is crys, . the pom from 
ir in others, viz, its 4 {nell, for- - 
2 with. acids, r. Dr. Leigh takes 
it to come nearer ta the e a /al- 

arms 


oY 


ſalt 
a * Sara 


juice exuding 


Theory of Coruvelt 


ny ariſes from a matter or 


gathering into little white Nek 


which, by being pounded, become — 3 27 
— This i Wimarily from the calrorilime 77 the watts © the' 
itt is found, that if rhe ſtones themſelves be boil'd in water, and the water 


filtred and inſpiſſated, ſal 


om he ſecond i 18 


t- e eee will be obtain d. TIP 


the faces th, and urine of animals: nay, on 


che berg. ech ee, when putriſied, afford this ſalt. 


The 4“, 
and Diofcorides. | 


Sal ammoniac- 


Its generation was in the earch, er 
or Caravanſerds, where the com 0 
from all parts to the temple of Jupiter Ammon, uſed toil 


irhod of conveyanos in thoſe parts being on camels; and theſe 


* - 
> e. 
1 


is the antient pe”, or n Orezaic, oo by Play, 


18 dame in ithoſs lar 
travellers, or pi'grims,y 


1 
ing 

The me- 
beaſts, when 


in Cyrene, the province wherein that celebrated: temple ſtood, urining in the 
ſtables, or, ſay ſome, in the parched ſands ;-of their urine, which is found 
remarkably ſtrong, was generated a ſort of ſalt, denominated, ſometimes 


rom the 


temple, Ammoniac; and ſometimes, from tiie A Gyrenaic. 


This falt being now no longer found in thoſe places, ſome authors ſuſ- 
pect there never was any ſuch thing; and that the antient, as well as the 
modern ſal-ammoniac, was factitious. 
But we are inclined to think there 

-and the rather, as the ſalt belched out 8 ſtreams, or rivulets, foe.” 


mount na, is of the ſame nature; 
| 7 7 en itted out of tha 


of the properties of f 
e he un reaſon why, this 


mountam A 


no oracles to be conſulted there. 


Its characters are, 1e, That ** chbls "Vater. 
Fortis) into Aqua 2255 5 diſſolyes,, 8 3% "Tha 


gentle fire, but ſublimes 
: quieker than that of fate, and reſembles that of urine 


The 5% Tait; is 


"tive, or fofl and. 


the modern al ammoni ac, 
to trickle out of. t 


by a large one. 


Fir rus | 
a falt is, no — found in its former lace is 
* the ſane of the antient idol is now out of date; and that th 


might be a native ſalt af this kind ; 


the ordinary 18 


1 « pore Wits, which. s aniwers te 


3% That i it turns N 
hat it remains fixed, in a 


4, That the raſte it > affords, i is 


Which ſome ar to be 5 
> ground | in Campania, and other 


parts of Tah; as allo. about . ee EY in-form wb liquor, 


"I balogg +lon gag)? F! 


* 
LEE 


WOT: which opi 


Dr aft Her, Ho  conjea re, that moſt of 


4 1 3} io mn 


N * \ Me 


FTI 


1911 I 


ON! 


15 is ed by 


the falt of the lakes of K 
ve" ere the bodies 
: animals Wherewith they are. 
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wWꝛhieh when filtrated, and inſpiſſated, becomes ſallammoni at. But *tis cer- 
. tain, all the modern ſat ammoniac is compound, and'faQitious:z and conſiſts 


of a ſoſſil, vegetable, and animal falt combined together 


- 


The G ſale ls "borax, Whichis'a native; foſſil falt, of à very entrabr- 2. 
dinary kind ; of whoſe origin We have no welt- warranted and*authentis = 
account f. ts 245 e 9 Þ Se 27 MISS 250 1 Unt . un mand Ja 
It is very fuſible by fire, and in eold coagulates again, and ſhbets to 
glebes of a priſmatie figure. It is of a ſweeriſh taſte, promotes the ſuſom 
of metals by fire; and when ſprinkled over them, ſerves to r * 5 

55 7111 


ſolder them t 3 cher. 553% 0] POT + !173-$ 1H Th IM E et} 10 fats 41 : * 
Ik is principally uſed by goldfmiths, and orher artiffeers co ſolderigold: a 


with other metals ; in order to which, they apply'a little borax powder 
on the gold, and melt it by a lamp hence it is alſo called Chryſoco; q d. 


at'o | S014, 1 57 8 75 OP AGEL ED 

g The 125 ſalt is alum, which, tho' no pure, ſimple, native ſalt, yer Ala 

has all the proj reies thereof; being. dillobrible in water, acids, Ge. 
Alum is of divers kinds, ved, roman, cityon, ſulchariue, and plumaſe zn 

tho the laſt is not properly alum; but 4 bort of foſſil ſalt; lch remains 
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ated enough to ſuftain an e 7. than, REP I Pliny ſpeaks of borax-at large, in his +. * 
ur it into freſh veſfels; where, in cool-[Nats Hiſtory, lib. xxxili. e. 5, but his ac 
ing, it ſhoots into little n count is not perfectly eonſiſtent with mo- 
intermixed with ſea-ſalt. This done, they dern experience. He divides borax into 
diſſolve it again in a lye, wherein the native, and factitious: The native, accor- - 
ſea-ſalt eryſtallizes firſt; and thus affords ding to him, is a kind of muddy juice, 
an opportunity of ſeparating it from the running in gold, filver, and copper, and 
re.” Fhey proceed to diffolve, and even lead-mines;" which, being congeal'd, -. 
cryſtallize it again and again; skimming fand harden'd-by-the winter's cold, arrives 
off the remains e the each time. | at the conſiſtence of: à pumicei A tothe 

When the ſalt is lefr pure, they melt it | 


| it artificial, he ſays, it is made by pouring d „ 
# over x gentle fire; and thus pour” it into es integhe 28d of: a min Anbei | 
_ veſſels es, a ares Lawn e Wi Ke till une; and then leavingiit-to.p 
*There is' fearce any drug more com- dry; and harden ſor three months; fa, | g 
mon than ſal-ammoriac';_ and yet we neither that "boraxy according to this, naturaliſt, 
know whenee it comes, nor how tis ſhould be no more than the mineral cor- 
made. All that is certain, is, that it is rupted. Me adds, that the borax becomes 
brought from the Levant. The chemiſts yellow, white green, or hlack, acgor -, 
alk allow it à volatile, urinous falt, pene ding to tho mine it is found in.... 5 
trated by an acid; and have divers ways Tue moderns; likewiſe, admit of a na- 1 3 
of, making the like: the common way is tive;® and an artificial borax: The, na- 8 
/ putting one part of common ſalt - to] tive is a mineral ſaltʒ not unlike /al gemmm, 
| of urine ; to which ſome add half the dug, out of the earth in divers parts, par- 
quantity of ſoot. The whole being} pur ticularly in Perſia; It: is alſo found at the 
in a veſſel, they raiſęe from it by fublimu bottom of a tbrrent, running from the 
/ tion a whitiſh," farinacious,” friable fu untains of- Puibeth, near the confines. o 
| D * hich is what rhey call al- ammo- | \Tantarys 110! a5 $215 aud b tho 
nar. Bur M. Lemtry ewe tbat what. 18 Tue factitious isvonly.: they native; puri 
we cd to us from abroad muſt be made | fied, and refined, by diſſolving it in water, 
aſter a different manner. He even con- filtrating and ery ſtallizi ng + 44 
cludes, that it is made, , round rad wilt, 22) 0 of 
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c2  Theayof Cnrnisra'y, 
xed in the fire. The ſaccharine again is artificial.; and therefore has no 
| end ⁰y 
5 Alum diſſolves in water ; and what remains und iſſolved, at bottom, is a 
SE _ fort; of calx, which diſſolves readily enough in oil, or ſpirit of vitriol. 
=. And hence, there ariſes ſome doubt whether alum, as it leaves an earth 
3 or caput mortuum behind it, does properly LEY to the claſs of ſalts. 
iſ | Saved The 8*and Jaſt-is a certain wague-ſalt or aci , diffuſed in all parts of the 
| | fel t earth; which, when alone, is volatile; but when it has a body or ſubject 
=. to adhere. to, becomes fingen. 5 
. | The idea of this ſalt we are at a loſs how to convey, other wiſe than by 
z its effects; it ſeems to comę neareſt the nature of ſpirit of ſulphur per 
. eampanam; and. is diſcovered in all ſulphur, in all vitriol, in all alum, in 
| all nitre, in all faſſil coals, &«. . This ſame acid is that pernicious fume or 
damp, found in mines, and cellars ; the ſame is that ſmoke which flies 
1d ⁵SàUú nm 
This we call the-Jalize acid t, and look on it as a vague, indeterminate 
principle, diſtributed thro every part of the globe, 5 and our. 
E this acid that diſſolves iron, and copper in hot baths ; this, that meet - 
ing with foſſil or. rock - oil, coagulates, and converts it into ſulphur : this 
that, being received into the earthy part of alum, or the /apis calcarins 
converts it into alum: this, in fine, that, inſinuating into the lubſtaneg of 
iron, produces. green vitriol ;, or into that of copper, blue vitriol, I Oc. 


ke tartar about à But, and makes 


blueifh, mineral ſtone, frequent in the 
hills in Torkſdire, and Lancaſtice, This t | or 
- they 'caleine on a hearth or kiln;|long bear it. From the ſurface hereof, in 
then ſteep it . Ba ſeveral pitsſ ſummer- time, there ariſes a ſort of flower 
-of water : then boil it or ſaltiſh- duſt; which being ſwept up, 
Four hours: Laſtly, letting it ſtand for and caſt into pits of water at the bot- 


ground, without any other fire, evapo- 
r the — . an * 
1 This coincides. with the el-mentary 
ſalt, or ſaline principle, the baſis of 41 | 
foſſil ſales. See it further conſiderd a- 
mong the other elements, under the ar- 
ricle Operations, e ay 
One of the principles into which ſul- 
phur is, by analyfis, reducible, is an acid 
ſale , which Sir I. Nuten obſerves, ** is 
* no other than the oil of ſulphur per 
% campanam; and which abounding much 
in the bowels of the earth, and parti- 
« cularly in maxcaſſi tes, unites icſelf = | 


"begins, in three or four days, to gather 
into a maſk ; which being taken out, 
waſh'd, and melted over-again, is fit for 


. uſe. 1 
IM 2 e Vecehia, the 
proceis, as Geicr y « Geeffroy, 1s 
1 3 different. The ftone, which i» 
oß' a ruddy hue, being calcined, they boil, 
and diſſolve the-calx in water; which im- 
»bibing the ſalt, i. e. the alum, e 
4 it from che uſcleſs earth, Laſtly, leaving 
=o. | | the- water -thus impregnated with ſalt, to 
. = ſtand for ſome days, it cryſtallizes of it- 


. 
* 
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* 
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F foil ſalis, ſome are fimple, i.e. not 1 x4] 0 into any principles 
or component parts; ſuch are ſalt-petre, and borax. | 

The reſt are all reſoluble into an acid ſpirit, and an inſipid earth“ 


Thus, e. gr. if you take a quantity of ſea-ſak, and lay it open to the air 


te the other ingredients of the marcaſſite; 
aſſume certain figures, which are uſually 
attributed to them as their. proper figures; © 
tho' ſometimes ſuppoſed to be the figures : 
Theſe fi- 
gures are, in ſea-ſalr, cubes; in ſal-gem, 


and” wit 


in a ſhallow veſſelof Myſcovy.glaſs.; all that does not liquify, is earth: I 


it be in a place ſecure from duft, the ſalt thus liquified becomes brine ; 
which being dried, and expoſed again to the air, and this repeated over 


and over, the whole acid ſpirit will at length be evaporated, and nothing 


left behind, but rhe inſipid earth, Which readily, abſorbs any freſh acids, 


Oc, poured on it, and re-commences..{alt f., Salt, therefore, contains a 
little ſhare of earth to fix and retain its volatile acid ſfl. 


« which: are bitumen, iron, and earth; 
them compounds alum, vi- 
« triol, and ſulphur: with the earth a- 
% lone it compounds alum ; with the 


earth and metal, vitriol ; and with the 


<« earth, and bitumen, ſulphur. Optio. 
* « When metals corroded with a little 
« acid, turn into ruſt, which is an earth 


_. © taſteleſs, and indifloluble in water; and 


ny 


„this earth imbibed with more acid, be- 


« comes a metallic ſalt : and when ſome 


ſtones, as ſpar of lead diſſolved in pro- 


per. menſtruums, become ſalts :' Do 
© theſe things ſhew, that wig 
« earth, and. watery. acid, united 
op $0500 ; and that the earth will no 
«become a ſalt, without ſo muck acid 
« as makes it A in water,” New- 
ron. Optic. . 1. 5 : 
+ Yet M . inſiſts, that there is 
always a little fixed ſalt remaining with 
the earth. Adem. de Aead. 1702 _ 


; 
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. 


Do not 

ire dry} 

| "by. at- 
t 


1 Foffil ſalts left to ſhoot or eryſtallize, 


of the acids of thoſe ſame ſalts. 


arallelepipeds ; in ſalt-petre, a ſort of 
„ in alum, des with the 


upon examining the configuration of theſe 


falts, it will 3 that ſue R ſigures do 
by no means belong either to the ſales, or 


the acids, procurable from them; but ra- 
ther to the alcalies whereby they are diſ- 


And hence, the ſame acid aſſumes diffe- 
rent figures, according 


ſtallize. Thus, ſpirit of nitre, after di- 


ver, into triangular, dented plates, Sc. 


points blunted ; in borax, flatted ovals; in 
ſal-ammoniac, branchy needles, Se. Let, 


ſolved, and which ſerve them as baſes, . 


to the different al- 
calies it is ſaturated withal, er it ory- 


ſolving copper, ſhoots into hexagons; af- 
ter iron, into irregular ſquares ; after fil- 
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SB. Wo 


Stones ah He next bodies, i in 7 of fi eie) =” 1 Now, * 


A ſtone is a foſſil body, twice as heavy as water ; friable, and 3 

not malleable, but falling under the hammer into powder ; not diſſoluble i in water; 

nor gon fuſible by fire, but rather reducible into aſhes. 
8 Stones, therefore, are diftinguiſh'd from metals in their being friable, 
which is a property that even diamonds themſelves are not without ; not- 
withſtanding What the antients imagined of goats blood being neceſſary ro 
make em ſo : and they are diftinguiſh'd 1b. falts, in not AM olbine in un- 
; ter: ab, from ſulphurs, in not fafing by fire. | 
Divifionef ones, Stones are ularly. divided into vulgar, and / pretious ; 3 Ms which a- 
5 EN. e be es on and rranſpar of | 


rascious sro NES. 


P ns, A Ne Ss: call'd alfo gem, and jewel, is char which is durable, rranſ- 


parent, and of a beauriful' colour, or water: | 4 
Of theſe, there are three kinds. Fir, ſuch as are entirely tranſparent ; 3 
which again, are either colourleſs, as the diamond. ; or coldur d, as the 
emerald, Ge. The 2d, brittianr, or e as the Bohemian granate: the 
3d, Semi-tranſparent, as Oculus cati, op * | | 
The diviſion of colour d gemi, may os "ſabdivided into ſuch as have but 
one colour Ante Ne As he _ : Of rind have a wh as the 


; Fes. 42 A 4 ; 
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* Some Aber naturaliſts make more mi- + Biſhop mnie els precious 3 
nute diviſions; the curious and learned IT and leſs tranſ} The leſs tranſ- 
biſhop Wilkins, for inftance, conſidering] parent he diſtinguithes by their colours: 


8 intermediate kind, between vulgar, and 
precious, viz. midale priz'd. 


other di 


ſtones in reſpeQ of their value, makes an 


The accurate Dr. Woodward chuſing to 
conſider ſtones, not in reſpe& of value, 


which is arbitrary and extrinſie, but of fome-| 


thing that belongs to themſelves, divides 
. into thoſe found in lar ger maſſes, and 
thoſe in lefſer maſſes ; which latter he ſub- 
divides into ſuch as do not tha marble in 
hardneſs, and fuch as db exceed it. Theſe 


into red, as the fardius and cornelian. 3 ; 
pale, fleſhy colour, like that of a man's. 
nail, as — onyx; bluetſh, as the turquois ; 
pale purple, as the chalcedony; and thoſe 
of various colours, as opal an cat's eye. 
The more tranſparent he diſtinguiſhes in- 
to ſuch as. are colourleſs, as the diamond 
and white ſaphir; and colour'd, which 
are either red, as the e carbuncle, 
und granate ; yellow the chryfolice, 
and topaz ; green, as Er emerald, ſmaragd, 
and beryt; bluciſh, as the faphir; and pur- 


lat make the claſs of precious in the 
. 


ple r as the amethiſt and <4 3 


Sn , . WS - 


. A e Hong, the firſt place is due to the diamond, or ada- Þ' amend the | 
t he 


mant, as. the hardeſt, and moſt tranſparent of all others ; and it may eff 1 Sg 
added, the moſt fimple, and homogeneous, too: ſo that the diamond-ſeems Peres. 
to be that among ſtones, which gold is among metals. The pſeudo- dia- 
mond is ſufficiently pellucid, compact, and weighty ; but not ſo hard, nor 
capable of the luſtre and poliſh of the true diamnß cg. | 
| e of ſtones ſeems to reſult from no other than the admixture of u of Pre- 
other heterogeneous, perhaps metalline particles, with the fimple cryſtalline adus i ariſes. 
baſe ft. Thus, according to the ſeveral circumftances; kinds, quantities of 1 
the ſuperadded metalline impurity, ariſe ſeveral kinds of ſtones, of ſeveral 
properties, colours, weights, c. The cryſtal it ſelf is abſolutely pure, 
pellucid, colourleſs, Cc. And that it produces ſtones which are other wiſe, | 
s apparently owing to ſome ſubtile metallic fumes it imbibes in the mine; 
| pig ot to the different quality there ariſes a gem of this, or that de- 
nomination. Thus, e g. if the? acceſſionary matter be gold, it becomes a ru- 
by; if copper, an emerald ;-if lapis lazuli a turcois, Cd. laſtly, 2 it 
felf in by its purity and perfection, fix d by ſome acid ſulphur, makes the 
Tue diſtinguiſhing mark in precious ſtones, is the ſame as in metals, Viz. Meir weight. 
the weight || ; nor is there any counterfeiting of ſtones more than metals, | 
but the weight will diſcover it. All ſtones, e. gr. that are leſs ponderous 
than a diamond, @c. are infallibly no diamonds, c. And, on the con- 
trary, whatever ſtone has the weight of a diamond, is really a diamond. 
Tho the hardneſs, conſider d with the weight, makes the proof ſtill more 
tnexceptontble”” bn 5 $6" 


— 


Hence, 


Dr. Wiodward divides precious Dr. Slave, ſeems to ſtreteh this point, 
ſomewhat more preciſely, into opake, ſe- and make the ſpecific weight of ſtones too 
mi-opake andtranſparent. Again, 1ft, the adequate a ſtandard. . He ſpeaks of ſeveral 
opake are either of one colour, as the tur- bodies, which appear, in all reſpeRs, like 
quois ; or of various colours, as lazuli and ſtones, and are commonly rank d as ſuch; 
jaſper. 2d, Semi-opake, either have their co-| but which, by the hydroſtatical ballance, 
Tours permanent, as the agat, chalcedony, o- are found to want of the neceſſary weight, 
nyx, ſardonix, cornelian, and beryl; orf ſuch, e. gr. is chalk, and various other bo- - 
their colours vary, according to the poſition dies taken for granted to be ftones, ſome - 

of the light, as the Ocalas cati and opal. of which are nearer earths. than ſtones,” 


3d, Tranſparent ſtones are either with colours; and others nothing but earth, ſulphur, and 


as the topaꝝ and jacinth, yellow, or parta- 
king thereof; granate, ruby and amethiſt, 
red; ſaphir, water ſaphire, and aquema- 
rine, blue; and emerald, or cryſolite, 
| greens or partaking thereof or without c0- 
lours, as 
ſaphire, and diamond. 3 yank es 
I For the — formation of gems, 
ſee the note at the cone luſion of this chap- 
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the ery pſeudo- diamond, white 


metal. Of the former, many fall ſhort of 
our ſtandard of ſtone, and others exceed it: 
whereas, true ſtones, ſays he, tho differing 


much in hardneſs, whether pebbles, flints, 


4 waters, Sc. do anſwer the ſame 
ndard of ſpecific . gravity. as 4 diamond 
does: which is to that of Water a8 25 to.1. 
Phil..Tranſa#, Ne 182. „ 

The hydroſtatical ballance, ſays Mr. 


74 


IByle, is of prime uſe for diſcerning ge' 
Hed 4626 e 55 MON 
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e of Hence, the art of making factitious gems become defective on a double \ 
1 account : for, as we have not the art of · fuſing cryſtal, we are forc'd to 

OBE 


work on glaſs, as our baſis, which is far ſhort, both in reſpect of weight 
and hardneſs. Were bur cryſtal fuſible; as we could tinge or colour it at 
leaſure, artificial gems might be made nothing inferior to native ones. 
of giving a tincture or dye tocryſtals, which 


Tis true, we have a method « 
to the eye ſhall be equal to that of the richeſt gems : accordingly, we have 
ſeen beautiful green emeralds produced, by fuling copper in a crucible, and 
retaining the cryſtals therein for ſome time; 5 the colour, here, is 
only ſuperficial ; it adberes to the ſtone, but does not penetrate into its 
fubſtance, Add, that the ſtone is hereby render'd full of cracks, and flaws; 


" 


and ſo, extremely brittle. Conſult Mr. Boyle, of gem. 
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nuine gems from counterfeits, which too 
often -paſs for true, to the great prejudice 
of phyſicians. and their patients, and the 
great loſs of lapidaries : hon as there are, 
perhaps, no qualities of bodies more eſſen- 
tial than their ponderoſity, ſo there is 
ſcarce any, wherein impoſtors find more 
difficulty to make a notable alteration, 
without being diſcover'd. In ſeveral ca- 
ſes, indeed, tis not very difficult to alter 
the ſpecific weight of a particular body; 
yet it may be impratticable to make an) 
conſiderable alteration in the quality, unleſs: 
by ſuch additions and operations as will cauſe 
a ſenſible alteration in ſome other qualities, 


1 It 


and well warranted a footing, as many of 
our other medicines. - | [23 

as on ſuch eonſiderations, the exeel- 
Mr. Boyle was induc'g to give us that 

ne piece of the Origin and Virtues of gems ; 
the purport whereof is to make appear, 
* that ſuch ſtones were originally in a 
„ fluid tate, or are made up of ſuch Tub- 
& ances as were formerly fluid; and that 
« many. of their general virtues are pro- 
© bably derived from the mixture of me- 
e talline, and other mineral ſubſtances u- 
« fually incorporated with em; while the 
„ great variety, and the particular efficacy 


“of their virtues ariſe from ſomehappy con- 
current circumſtances of that comminture; 
e. gr. the peculiar nature of the impreg- 
„ nating liquor, the proportion wherein 
it is mix'd with the petreſcent juice, and 
* che like." + 15 
tients, but the moderns, are full of the] To ſupport this hypotheſis of the virtues 
virtues and medicinal properties of precious of gems, he ſhews that ſeveral of em are 
ſtones; but their reputation, in this re- not ſimple concretions of any petreſcent li- 
ſped, is now not a little fallen. Yer, as quors, but conſiſt alſo of other mineral 
4 fragments of ſuch ſtones are till pre · adventitious parts; which he argues fromthe 
' ſerv'd* y the * in ſome of the ſeparableneſs of ſuch ſubſtances in ſome 
moſt celebrated compoſitions; as there are | tones; the ſpecific gravity in others; and the 
certain chymical preparations made of different tinctures tobe met. with in gemsof 
em; and as ſeveral perſons of the greateſt the ſame ſpecies, as rubies, ſapphires, gra- 
candour and experience, have related ſome | nats, and even diamonds, of which ſome are 
conſiderable effects of certain gems, on yellow, ſome of other colours, and ſome 
their own particular obſervations; and green almoſt like emeralds. There may 
laſtly, as it is no ways improbable that therefore be in ſome gems numberleſs ad- 
ſome of che ſofter ſtones may have conſide- ventitious corpuſeles: but there is great 
Table operations on the human body it freaſon to think that ſome of theſe corpuſ- 


and ſo ſubjed the cheat to a diſcovery. 
He proceeds to give inftances of diſcoveries 
be himſelf had. made by this means. Med. 
Oo no 
Many authors, not only among the an- 
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might be imprudent indiſeriminately to ex- 
clude em from any medicinal virtue at all. 
When much the greateſt part of their tra- 
ditionary qualities arg ſet aſide as fabulous, 


cles may be endued with ſeveral proper- 
ties and medicinal virtues: there is a great 
difference among theſe impregrating parti- 


there will ill remain ſome, on as real, 


. 


cles, and probably a greater variety than 
0 us; and laftly, many gems 


1 
5 5 
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: Theory of CHEMISTRY. 


are very richly impregnated with theſe] 
particles : why, then, may not they exert 
ſome power? This is the ſubſtance of what 
is directly alledg'd in behalf of gems. _ 
The ſtreſs of what is objeQed againſt 
'em is, that the mineral ſubſtances they 
<« contain, are fo cloſely Iock'd up, that 
«© they can communicate nothing to the 
„ body, and ſo can have no medicinal o- 
A en, ; being unconquerable by ſo 
© fmall-a heat as that of the ſtomach, and 
other parts of the body 3 
Which obje&ion might be plauſible e- 
nough, to prevent one's aſcribing any. me- 
dicinal virtues to'em 4 priori; but can con- 
clude nothing againſt what is warranted 
by ſo many facts, and obſervations ; eſpe- 
cially, when there are ſeveral particulars, 
that obviate this objeQions For a vigorous 
load: ſtone, tho' frequently harder than 
many gems, is known to emit copious ef- 


which they call pillule perpetue, becauſe 


when they have perform'd their operation 


in the body, and are caſt forth with the 
excrements, they may be applied again and 
again to the. ſame purpoſe, E 
know what analogy there may be between 


ſome juices in the body, and thoſe mine- | 
ral parts which impregnate gems : for tho 
Oculus mundi be reckon d among the rare 


gems, yet if one of the beſt ſort, be, for 
a while, kept in common water, it will re- 
ceive an alteration obvious to the eye. 
Add, that Mr. Boyle has, without hear, 


obtained a manifeſt tincture from ſeveral * 


hard bodies, and even from a tranſparent” 
ſort of gems by means of a faint liquor, di- 


filled from a vegetable ſubſtance, as harm- 


leſs, and as plentifully eaten as bread. 
And whether ſome juices. of the body, af-' 
ſiſted by the natural heat thereof, may 
not ſerve for menſtrua to ſome 'gems, we 


Nor do. we 


_ 


luvia ; and there are. many which have 
been found to have a. manifeſt and incon- 
venient operation on the humane body, by 
ing wore in the pocket, or long held in 
the hand. Mr. Boyle has found many tranſ- 
parent pebbles, which when cut would 
reſemble diamonds, that might be im- 
mediately brought to emit copious, and 


will not ſay : but even the natural heat 
of a human ſtomach, nay, perhaps of the 
external parts of the body, may be able, 
tho" not to digeft precious ſtones, yet to 
fetch out ſome of their virtues : for tis 
certain, it makes a ſenſible alteration in the 
hardeft ſort of em: witneſs a diamond of 
Mr. Boyle's, which might have its electric 


ſtrong- ſcented ſteams. And if electrical 
attractions be owing to the effluvia of bo- 
dies exeited by rubbing; very flight alte- 
rations may ſuffice ro procure expirations 


faculty excited without rubbing, only. by 
a languid degree of adventitious heat ; and 
another, which, by means of water made 


a little more than luke warm, might be 
brought to {ſhine in the dark. _ # 

_ Laſtly, if it be yet objected, that tis 
not likely gems ſhould part with any ef- 
fluvia, or portions of themſelves, inaſmuch 
as they loſe none of their weight: it may 

be anſwer'd, that the antimonial glaſs and 


om tranſparent gems, many of which 
are electrical, and even the hardeſt of all, 
viz, diamonds, one of which Mr. Boyle 
kept by him, which upon a little friftion, 
would attract very vigorouſly. 
To that part of the objection, which pre- 


tends gems not to be digeſtable by the heat 
of the ſtomach, it may be replied, that we 
do not know how far the digeſtion of things 
in the ſtomach is owing to heat, Nor 
is it provd that ſuch materials can 
have no operation on the body, without 
being digeſted, i, e. in patbng phro It with- 
out undergoing any ſenſible change of bulk, 
figure, c. as gems, when ſwallow'd, are 


. to do. For ſome chemiſts make 
u kind of byllets of regulus of antimony, 
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cup, imbue wine and other liquors, with a 
ſtrong emeric quality, without undergo- 
ing any ſenſible diminution. of weight. 
Add, that tho' common water be not al- 


low'd a menſtruum fit ro draw any thing 


from mercury; yet, both Helmont, and o- 
thers inform us, that a large quantity of 
it being kept for a day or two upon a ſmall 
proportion of that drug, will acquire a vir- 
tue of killing worms, tho' the mercury re- 
tains its former weight, 
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refer to the one claſs, and others to the o- 


aſſures us, that Mutianus and 
 maintain'd that ſtones produe d ſtones; and 


F 
VULGAR 


Oc. See Antonio Neri, de Re vitraria**. 


* F'er we paſs on from precious to vulgar 
ſtones, it may be proper to remind the 
reader, that there are certain ftones, 
which partake, more or leſs, of the cha- 
racers of both; and which ſome authors 


ther: but to us they ſeem better conſi- 
der'd, as 3 a claſs of themſelves. 
Accordingly, in biſhop Wilkins, they make 
what he calls the nddle priz'd claſs, which 
includes the alabaſter, marble, porphyry, 
agar, jaſper, lazul, cryſtal, glaſs,/ ſelenites, 
talc, magnet, cadmia, asbeſtos, &. 


AA. Acad. An. 1702, 
|| See what is hereafter deliver'd of the 


mery, and pumice; and thoſe of leſſer magui> 
tudes, as ſand and gravel. | 
Origin and formation of flones, 

* The origin of ſtones, is a point of 
curious and important inquiry, and has ac- 
cordingly been proſecuted by ſome of our 
later naturaliſts, with peculiar attention. 

le, Tournefort, and Geeffroy, have diftin- 
guiſh'd themſelves in this reſearch. | 

M. Tournefort deduces ſtones, and other 
of the foſſil tribe, ab ove. Nature, accor- 
ding to that author, obſerves one general 
law in the production of plants, ſtones, 
and metals, which all equally ariſe from 
their ſeveral ſeeds, and grow alike. This 
ſentiment indeed is not quite new: Pliny 
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STONES. 


e hear” *\ YUlgar, of opake ſtones, are of a more earthy kind ; and convertible 
me” : of 8 fire into a calx, which, with the addition of a fix d alcaline ſalt, be- 
comes glaſs ||. Such are pebbles Ii, flints, the Lapis calcarius or lime ſtone, 


xz dochlec lhre But M. Thurnefort ſets the 
ſyſtem in a new light, and ſupports it by 
arguments they were ſtrangers to: In the 
walls of the labyrinth of Crete, which are of 
living rock, a great number of names have 
been cutby perſons whohave viſited theſame, 
Which names, tho originally dented, or 
in creux, are now found in Baſſo-relievo, 


ſanding out from the face of the rock by 


o 
* 


+ of an inch, Now, this he argues, could 
no otherwiſe an rs by ſuppoſing the 
dents gradually fill | r 
oozing out of the rock, and which even 
,oozed more plentifully than was neceſſa- 
ry for filling the cavity, This matter, 
therefore, muſt have come from the body 
of the tone, and have canſolidated, orhea- 
led up the wound made by the knife or chiſ- 
ſel, muchas the callus form'don a fractured 
bone by the extravaſared nutritious juice 
of the bone, fills up the fracture, and riſes 


beyond the ſurface ofthe bone. The like 
is obſerv'd in the barks of trees, cut in the 


ſame manner; whence the expreſſion of 
Virgil, creſcent ille creſcetis amores. Laſtly, the 
like callus's or conſolidationswere ſhewnby 
M. Tuurnefort to the royal academy, in o- 
ther ſtones, as an Ætitei, or eagles ſtone, and 


he concludes, that ſtones grow in the quar- 
ry; that, of conſequence they are fed; and 
that the ſame juice which feeds em, ſerves 


to rejoin their parts when broken; and in 


a word, that they are organiz d, and draw 
their nutritious jaice from the earth; thro? 


their ſurface} which filters it, and ſerves 


as a ſort of bark. The progreſs and diftri- 
bution of ſuch juice thro all parts of fo 
hard « body, he adds, is difficult to con- 
ceive ; but not more ſo than that of the 
juice of ſome trees of very hard wood, as 


ajſrus, 


Gregory Nazianten, in his de virgin, re- 
lates, that there were authors who believ'd 


that trees made love. E. xa? aux vet 


that of Braſil, call'd iron wood, that of 
ebony, or even coral, which all allow a 


ant. : Eto. 
pF Having found that ſome ſtones grow like 
plants ; the _— led M. Towrnefort to 


imagine they might be propagated alike , 
z 5 an 


d up with ſome matter 


ſome others freſh dug up. From the whole ' 


t 
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whoſe generation can ſcarce be accounted 
for, without ſuppoſing them to have aroſe 
from a ſort of ſeed, i.e. from a germ, where- 
in the organical parts of ſuch ſtones were 
contain d in little; as thoſe of the largeſt 
plants are in their grains. The cornua am- 
monis, lapis judaicus, aftroites, entrochi, 
toad · ſtone, cryſtals, the ſeveral ſpecies of 
2 ſea-muſhrooms, and infinite others, 
uppoſe their particular ſeeds, as much as 
common muſhrooms, truffles, and divers 
ſpecies of moſs do, whoſe ſeeds were ne- 
ver * diſcovered. Nie 
The cornua ammonis, for inſtance, is 
eonſtantly in form of a volute, and the la- 
is judaicus of an olive fluted without fide: 
Now, whence this uniform ſtructure, un · 
leſs from a ſeed containing it in embryo ? 
Who moulded it fo acurately; and where 
are the moulds it was faſhion'd in? no- 
thing like em are ever found, even where 
the ftones are in greateſt abundance. Boor, 
afrer abundance of enquiries about the re- 
. way! figure affected by cryſtals, concludes 
t it is as natural thereto as that of the 
leaves and flowers of any plant; and aſcribes 
the whole to arrarchetonic ſpirit, and a kind 
of faculty, which he calls formatyix. But, is 
it not better to ſuppoſe they have a kind 
of eggs; and that the juice they derive from 


the rock to; which they grow, does, as it 


were, hatch, and extend em to their de- 
ftin'd bulk? To ſay no more, that im- 
menſe quantity of round- pebbles where- 
with the Crau of Arles is cover d, for ſeven- 
ty miles round, ſeems to require the ſame 
origin; and accordingly Fab. de Peireiſe, 
who held that ſtones aroſe from ſeeds, 
tho in à ſenſe different from M. Tourne- 
fort, look'd on this-plainas a convincing 
proof of his opinion. Memdir de 1 Acad. 

But this DoGrine- ſeems, in good mea; 
fare obviated by Mr. Boyle; who under- 
takes to prove that gems, in particular, 
were originally in a tate of fluidity. This 
he argues from a great number of confide- 
rations': as 19, The tranſparency: of thoſe 
ſtones; which is a quality depending on 
ſuch an order of the couſtituent particles, 
as cannot well ariſe without ſuppoſing em 
originally capablt of being . the 
ſmalleſt impulſe, and of giving way to the 
rays of light. 29, The figure, Which in ma- 


2 near analogy to the eryſtals which we 
ſee atiſe from the diſſolut ions of nitre, a- 
lum, vitriol, or the like in water. 3*, 
The texture, which nearly reſembles that of 
ſeveral coagulations of bodies formerly 
fluid. Thus, diſſolv'd ſalts, ſilver, Ss. are 
found to coagulare into maſſes, of a thin;. 
flaky contextutre; and the like texture, 
Mr. Boyle has obſerv'd in divers gems, 
which even to the naked eye, have a 
wagh full of parallel commiſſures, made- 
the contiguous edges of little thin 
plates of ſtone, lying one over another, like 
the leaves of a book a little open d. Add, 
that the microſcope diſcovers. a parallel 
ſtructure, even in the moſt compa of all, 
the diamond; whence what they call the 
ain of thoſe ſtones, and the difficulty, nay 
impoſſibility ofcleaving'emagaioſt this grain 
without breaking. 4%, The colours of many 
of em appearing to be adventitious, and de- 
ri Vd from ſome tinging mineral, which could 
not be ſo well imparted to em, unleſs in 
a ftate of fluidity. Accordingly, . many 
ms have been depriv'd of their colour, © 
y continuing long in the fire ; and the- 
experienie'd Boot affirms, that this will hold 
of all gema, N the Bohemian granat. 
Hence it is that the ſire alters the colours 
of many gems, after the ſame. manner as 
it does thoſe of divers foſſil pigments. 
Hence, again, it is that tinQures ace pro- 
curable from certain gems, by proper men- 
ſtrua, which appear rather to be extracts 
than proper diſſolutions. Add, that ſome 
gems, which the lapidaries, Without ſeru ; 
ple, affirm to be of che claſs of rubies, fap- 
phires, c. are either colourleſs, or have: 
different colours from thoſe which uſually. 
belong to em. 59, From heterogeneous. 
matters being frequently. found inclos'd ip: 
ſolid gems ; particularly flies, ſtraws, graſs. 
pers, drops of liquor, c. 
he fluid ſtate of ſtones, then, ſeems al- 
moſt inconteſtable: and aecordingly M. 
Tournefort: himſelf is fore d to allow of it 
in ſome caſes. He even makes uſe of the 
notion, to account for the formation of- 
divers uniformly figur'd-ftones, as the ſpe · 
cies of peQinites, conchites, mytulites, 
oſtracites, nautilites, echinites, Oc, The. 


4 


{fluid ſeeds: of . thoſe ſtones . bg uppoſes to 


their oorreſponding: flells, the peffen, con- 
mytul us, aſt rea, nautilus, echinus, Sr. 


have been receiv'd. inte- the cavities of 


vy is determinate and geometrical, bearing 


5 3 


cha, 
and thus moulded. into the figures wbere- 
; in 


* 
2 * £ 4 
2 
% : 8 
* 
* 
+ 
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parts are either aQually in continual 


tones of quarries, white flints, Er. 


_ conliſts of two kinds of primitive parts; 
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in we ſee en. Nor does Mr, Boyle bim: imilar manner, and thus te form a homo- 


elf conſider the liquidity of ſtones as in- 
.conſiftent with their ariſing from a ſemen : 
If there be a ſeminal and plaſtic poaver, ſays he, 
in ſtones, <vhy may not it be harbour d in 
liquid principles; when eve ſes that the ſeed of 
animals, from which ariſe bard, ſold bones, i 


At or a fluid. But this muſt be a piece of 
v 


inadvertence in thoſe two excellent au- 
thors: A fluid ſeed ſeems a contradiction. 
"True, a ſeed may be contain'd in a fluid 
vehicle; which we actually ſuppoſe is the 
caſe- in animals: but the proper ſeed or 
ſtamen it ſelf, inevitably muſt be a ſolid. 
This is obvious from the very notien of a 
ſeed, Which is nothing but a little orga- 
niz'd body, wherein all the parts of the 
future production are contained in ſmall :, 
the produQtion it ſelf is only the ſeed en- 
arg d, fo as to ſhew its ſeveral parts to the 
eye. But fluidity is inconſiſtent with an 
ſuch organiſm: A fluid is a body who 


motion, or, at leaſt, are liable to be con- 
tinually mov'd by the ſmalleſt force; And 
how can the ſtructure and arrangement of 
parts, which oonſtitute an animal or ve- 
getable, perſiſt in ſo ſlippery a thing, where 
the ſituation of the parts is continually 


immediate contact of its parts, 
parent, by reaſon of their r 


opake and ſofter aſſemblages. 


more than a ſand, or duſt; and 


| 


hardneſs and conſiſtence. 


does the juices of divers ſorts 


interchangeable? tis no more poſſible for From this reſemblance, he calls 


the ſeed, e. gr. of a tree, to be fluid, and byes 
remain a ſeed, than forthe tree it ſelf to 
be fluid, while a tree; ſo that the ſemi- 
mal origin of ſtones does not ſeem tenable. 
Mon, Geoffroy, here, furniſhes us a hap- 
pier ſyſtem, and more conſiſtent with the 
doctrine laid down by Boerhaave, His prin- 
ciple is, that earth alone, without any other: 
mixture of ſults, ſulphurs, or the like, is the- 
baſis of tones; and the only matter neceſſa - 
ry to their formation; i. 6. the earth may be 
mix'd with ſalts and ſulphurs, as we aQual- 
ly find it is in _— ones, but this is not 
abſolutely required ; tis only by accident 
that it does befal; and there are other 
ſtones without any at all, as the common 


: Earth, rccordin fo this philoſopher, 


the one in very thin <quable plates; the 
other in all kinds of 4rrepgular figures. 
When the parts of be 2 meet toge- 
ther in a ſufficient quantity; the rogularity, 


the eryſtalliue, or ftony juice. 


arrangement which agrees beſt 


evaporated. 


+ 


geneous compound, which, at the ſame 
time, muſt be very hard, on account of the 


and tranſ- 
lar diſpo- 


ſirion, which leaves a-free paſſage for tho 
light every way: And this is ciyffal; which, 
accordingly, is look d upon as the moſt ſim- 
ple, pure and homogeneous of all precious 
ſtones. As to the terreſtrial parts of the 
ſecond kind, tis viſible they can only form 


Cryſtals, 


therefore, being alone form d of the parts 
of the firſt kind ; all other ſtones muſt a- 
riſe from a mixture of both. Thoſe of the 
firſt unite, and bind together thoſe of the 
ſecond; which without em would be no 


give em a 


To explain this more fully, he obſerves 
that water is a proper vehicle for the con- 
veyance of the terreſtrial parts of the firſt 
kind : this is eaſily gather'd from divers 
petrifying waters, Which line the pipes 
they run thro', or other bodies laid in em, 
with a cruſt. of flone. Strictly ſpeaking, 
the water does not diſſolve theſe earthy. 
parts: it only keeps em in fuſion, as it 


of plants. 
theſe parts 


This juice is more heavy, and fix d than 
water; and conſequently does not evapo- 
rate with it; but is left behind; and thus is 
the formation of cryſtal, perfealy like that 
of the cryſtals of ſalts. For theſe cryſtals on- 
ly ariſe-with thoſe regular figures they af- 
fekt, When a water impregnated with ſalts, 
is flowly evaporated, in a moiſt place: 
the evaporation of the water is neceſſary, 
that it may not keep the ſalts too far aſun- 
der; and the ſlowneſs of the evaporation, 
that the ſalts may have time to take that 


with their 


reſpe ivo figures. The application of this 
to rock-cryſtal; is obvious: there needs no- 
thing but to conceive that a water charg d 
with a good quantity of eryſtalline 

had inſinuated ir ſelf thro the clefts 
ſome rock, and fallen to the bottom of a 
grott, where the aqueous part 


juice 
s of 


gradually 


Ir muſt be conſider'd that this cryſtalline . 


and equality of their figures, determines juice is not equally. diffuſed in all parts of 


them to range themſclyes'in à regular and | 
WEI Fe Ct: a: „ 
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the earth, ſo that rock-cry(tal 
"4 +3214 1 FELT Ls $5 fl 2x 1 
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would nor - 
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ariſe in all places, even ſetting aſide they ſmall quantity of eryſlalline juice; which 


neceſſity of other concurrent circumſtan- 
ces which do not often meet. If the wa- 
ter impregnated with this cryſtalline juice 
6 happen to te a maſs of earth; which 
, ts the uſual caſe; it will connect or 
bind together the parts thereof, by means 
of this juice; and afterwards, in propor- 
tion as the watry part evaporates, the 
compound will g harder, and at laft 
become ſtone. Add, that it will approach 
nearer to the nature of cryftal, i. e. will be 
more 8 arent, accordi bg 
uantity of that juice is rer; at th 
ſame rn deget „ as the 
molecules of the earth are i r and 
more homogeneous: Of this kind are mar- 
bles, and ala in ſome of which one 
may diſcern veins or threads, as tranſparent 
as if they were wholly cryſtal. The ſt 
moſt te hereto, and moſt impertod, 
are chalk and boles ; which are little elſe 


but earth ill bound together with à very 
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leaves em ill friable, Tis eaſy to ima- 
gine infinite * between theſe. 


effect of theſe general princi ivers 
ways, For inſtance, if * of this 
cry e juice, diluted in water, chance 
to be ſurrounded with earth ; and the juice 


the whole earth as faſt as the water eva- 
_—_ — lip Pings oe — * f 7 
C and tran 5 rey o- 

e, diſſimilar e. — * 
ine juice be in the middle of the 
maſs ; only the middle will be — 
and cover d 


are 4 41 
ine juice, be, by any cauſe vvhate- 
2 dri 1 OOO toward the 


circumference ; there will be a pure earth 
in the middle of a ftone, tolerably tranſ- 
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be not in quantity ſufficient to petrif the 


over with an opake cruſt. Such 
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A Fter ſtones, the next bodies in point of ſimplicity, are earths ; which 
are diſtinguiſhable into two claſſes or kinds; viz. „ 
19, Sands *, which are properly little eryſtals, or tranſparent pebbles, 


calcinable ; and, by the addition of a fixed alcaline ſalt, fulible, and con- 


vertible into glaſs: and, therefore, in propriety belong to the article of 

4 And, 20, Earth properly ſo call'd : which is a feli body, neither diſſoluble 

by fire, water, nor air; infipid ||, and umtranſparent; more fufible than ſtone ; 
ill friable ; and containing uſually a ſhare 1 „ PTY, 


* 


7 Of 
* "Tis the character of ſand not to be, The ſecond, ſeft or ſmooth ; which he 


calcinable by fire, as flint, and other | ſubdivides into that with flat particles, 


ſtones are; and yet it agrees with flint, | broke from lime-ſtones ; that with fover- | 
and ſome metals in this, that it ſtrikes /ike particles; and that with gold-like. Phil. - 
fire from tee]. But it muſt be obſerved, | Tran Ne 164. | 


this only holds of the or mountain | || "Tis diſputed among the peripatetic 
ſand; for a great part of what commonly | and chemie philoſophers, what ſpecies of 


paſſes for ſand, is not originally ſuch, but | bodies the calces or aſhes of burnt bodies 
only a duſt or powder ground or broke | ought to be rank'd in: the firſt refer them 
off other ſtones by their attrition againſt | ro earth, becauſe of their permanency, 
each other; and denominated ſand for no | and fixedneſs ; but the latter will have 
other reaſon but the ſmallneſs, little co- | them a body ſui generis, as commonly con- 
heſion, and dryneſs of the grains, The taining. a cauftic falt; whereas earth 
real ſand, Dr. Lifter obſerves, is of a con- _ to be inſipid. le on the Reſur rec. 
ſtant figure, and always preſerves its ori- e the chapter of Earth conſider d as 
ginal magnitude. an inftrument or element. 

From the great hardneſs, and, conſe- | - ** The mixture of ſand and clay, Dr. 
quently, durableneſs, and unalterable Qua- | Lifterobſerves, is not unuſually call'd earth; 


lity of this foſſil above all others, _ a term ſomewhat too vugue; and which it 
that 


ther with ſome other conſiderations; would be convenient to limit to that mix- 


author concludes it to have antiently been | ture which we ordinarily find upon the 


the exterior, and moſt general cover of | ſurface of the ground; and which, be- 
the ſurface of the whole earth. Philoſ, | fide the two ingredients above - mention d. 


. Tranſat. Ne 164. contains a great deal of the parts cf pu- 


t Dr. Lifter divides the Engliþ ſands ins | trified plants and animals. Pil. Tranſ. 
to two 2 : the firſt, Ne rag. ſand, Ns 16 , 5 
conſiſting of ſmall, tranſparent pe AI There is, * no ſuch thing as 

| | e carth. It does not ap- 
not calcinable, Theſe he further divides | © pear,” ſays Mr. Boyle, © that nature, any 
into five, and coarſe; and ſubdivides each, | © more than art, affords any elementary 


according to the colours, into white, © earth: at leaſt, ſome which appear of 
- grey, reddiſh, brown, So i the fimpleſt ſorts, are found upon exami- 
| I nation 

| 


4 


Theory of | Cnumignry, 123 
Oft the firſt kind is chalt Ill, which is the ſimpleſt, and drieſt of all u- dend, 
earths; as having no diſcernible ſhare of fatneſs at all. To this kind are 
reducible pumice, rotten- lone, & ͤ . e 71 CTR af 
Among the compound or fatty earths, are number'd boles of divers kinds, c ere. 
red, white, and brown ; moſt clays t; fullers earth; the divers kinds of medi- 


cinal earths, as Cretica,  Tockavienfis, Hungarica, Turcica, Silefiaca, Suecica, 2a 


Lemnian earth; Malia earth; Terra figilata,' ſoap-earth, &c. To theſe are 


likewiſe refer d all argilla or fatty clays, wrought up, and dried into pot- 


ters ware. 


There are divers other ſpecies of compound earths || ; Rivinus reckons 
1100 it melt z and it will frike fire with feel, al- 


« nation to have qualities not aſcribed to 
pure earth.” On Chym.' Prin, See fur- 
ther in the chapters, Of Operations; and 
Of Earth, as an inſtrument. | 
lll The antients, and many of the mo- 


moſt like a flint; to which it approaches in 
ſpecific gravity. The like we have obſery'd 
of porcellane very artfully imitated with 
a ſort of Engliſh clay. IA. ibid. 

t Dr. Lifter makes clay a genns' of almoſt 


„ N clays, he divides them into two 
rand c 
ike butter to the teeth, and have little or 
no grittineſs; and mi d. " | 


include the eee e er ”— fi- 
lata; as fullers earth, yellow, brown, 
— White ; boles; ä and a 


as creta, pr 
white clay of the Ie of White ; potters 
clay, yellow, blue, and red: an 


compound. Thus tobacco-pipe-clay, by 
* and inſipi- 


duc. of Chym. Prin. = 
. Porcellane, or the matter whereof China 
diſhes are made, is a re ſort of clay ; 


0 
when ory, as the ſeveral ſorts of F anc 
clays, elunch. 
is'd clays he ſubdivides into thoſe with 


le thinks, may, with almoſtÞ-yound ſand or pebble ; as the yellow loam of 


Mor; the red ſandy 
Rippon, Er. and thoſe with 
ſand glittering with mica ; as e 


clay near 
at or thin 
white 


theram. ile. TranſaF. . Ne 164. 
il Vannochio, an eminent Italian mineralift 
informs us, that a ſort of reddiſh earth oft 


earth. An experienced writer on the gold 
and filver mines of America, obſerves, that 


rance of a reddiſh earth. And our 
zgliſþ okers are richer in iron even than 


ſame Mr. Boyle had a whitiſh earth ſent 


and yet a violent fire will ſometimes 
; * | R 2 


as much extent as earth itſelf. In his. 


aſſes, pure, i. 6, ſuch as are ſoft, 


wo he ſubdivides into greaſy, which 
t 


dark blue clay: barſhand when dry, 
operly ſo Ale 2 the milk- 


cla or blueiſh tobacco-pj ;and 
3 in the red — Bb- 
contains the richeſt metals. Mr. Boyle has 
found finely figured eryſtals to grow in a red 
gold itſelf is often . under the ap- 
ſome ores of that metal. Add, that the 


him out of the North of England, which 
contain'd a conſiderable quantity of lead. 
ea above 


. 


* 


and leſs fixed ſalt, and a _ which is the bal 


; veg etables, De. 


3 and as it were e together, is no wa NAT 


x 
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above a hundred ſorts of figilate or ſeald earths; the hiſtory whereof has 
been long expected with ſome impatience. 
Theſe earths are all reſoluble into a little ful bur or oil; a Urtle 404. 


or properly the" earth 
itſelf. 


As to ſand its office is 1 naks the fatty earth be fertile and fit to feed 
For, earth alone, we find, is liable to coaleſce, and 
they into a hard, coherent maſs ; as is apparent in clay : and earth, t 
diſpoſed to * | 
tables. But if with ſuch earth, ſand, 3. e. hard cryſtals,” which are 
_ iffoluble in water, and ſtill retain their fi e, be intermixed, they will 
je the pores of the earth open, and the earth irſelf looſe and incompact ; 
and 0 means give room for the pes to aſcend, and for plants to be - 
nouriſhed thereby. l 
Thus, a vegetable, Pint cher in ſand alone, or in a fat . or 
earth alone, receives no growth or increment at all; but is either ſtarved 
or ſuffocated : but mix the two, and the maſs becomes fertile. In effect, 
by means of ſand, the earth is render d in ſome meaſure organical ; 2 
and interſtices being hereby maintain 'd, ſomething analogous to veſſels; 
by which'the juices may be convey d, prepared, digeſted, 8 ar 
at 2 excern d, and thrown off into the roots 0 plants . ee 
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or miſcible in water, nor 
_ Theſe fix properties concurring, fa the 5 4  fulphur 1, nor. i, 
there any other body in nature. dunes: By they all quadrate. 
It muſt be owned, however, that ſpirit of wine, which is a ſulphur, 
1 miſcible with water ; F it is owing to this, . * in i 
wine is ſo changed, and its parts ſo attenuate vided, as 
ſinuate themſelves among the parts of the water, where they would not 


nr be 


otherwiſe be admitted *. : 2 
e 450 wil it from he ſulphur of metals, cal'd a. 

he phi ES 
5 Inflammab —_ L is ths _ reducible by fire into flame, and aſhes ; 1 


which are its principles; the flame being a volatile, acid ſpirit z and the. 
aſhes, earth, with a little "etal therein, reſembling iron. 
_ Ffible; in which ftate the fume it emits; cor and conſumes all u — 
tals; converting them into vitriols, which are a ſpecies of of ſemi- metals. 
Thus, i iron, which abounds in ſulphur, ; being | heated, tho not r the | 
ſulphur is found to kindle, and go off in a blueiſh flame. | } 
e are divided into two. FMS Vit HF and e or at leaſt h 
Ne by en heat. F 


232 Andre 8 2 
Tbe Rag are, a val Line ne: 


. - N 
* 0 „ 8 2 „ 


10, COpmam fulbbar; : of 1 which there are two kinds; the firſt! falt 3 
* . vivum, which is a native ſalphur, found under ground, in ſolid, .. , 

grey, or. aſh-colour'd glebes, like rock-(ait 3 in divers places, but chiefly | 

the iſland Sicily, 'Fhis;; Helmomt accounts an antidote againſt che plague,” 


20, Telou ſalphur, or the vulgar ſulpſhur of the mops, is on © forks th 
mer. "Find. melted down by a yiolehs tire, and n int te cylinders 28, 


4 11 ſpirit of wine, and other. fer- down ; but there in another Freire | 
mented liquors, what we call the ſulpbur tive or mineral ſulphur found, of a hard, . 
of the coneretes, or bodies they art pro- earthy conſiſtence, and a yellow 
cured from, loſe, by. fermentation, that pro- eolour 3 chiefly around Valcano s or burning 
perty of oil or ſulphur which makes them | mountains, particularly mount Veſuvins, - $ 
Immiſcible in water n Seeptical: Chy- and tna; and fometimes alſo in its own 
miſt. mines, borh in in Italy, Switzerland, und — 


This, 


i Bythe way, it is de obſeryed, that. _ er- chiefly of. this that „ 
the ſulphur commonly uſed among us, is icks or nally: 1 We — e made. a > | 
not that from Sci alone, _ moelte 7 ; BEE 10 9 4. 5 255 12 
Ni 8 ; ; ; d 8 N 55 
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tte more fluid it is made, the better it is; and the more cineritious, or 
dark- colour d, the worſe : if it be blackiſh, it has a deal of arſenic 


an it. 1 COLE YL Oh WY . 8 I: 
Both theſe kinds of ſulphur are exceedingly inflammable ; more ſo than 
ſpirit of wine: || : They melt readily by fire, and as readily grow hard 
again in the cold. They render metals, when mixed therewith, exceed= 
ingly brittle ; ſo that tis in vain Te alchemiſts have attempted to find 
the philoſopher's ſtone in common ſulphur, which itſelf deſtroys the 
1 malleability of metals. . r 7 i . 5 8 1 5 . 5 . 10 
Ihe ſecond is arſenic ; the moſt fatal of the whole tribe, as deſtroying. 
all animals, both man and beaſt } which the word itſelf imports; being 


* 


compounded of avi man, and va I overco ue. 
An an antient manuſcript aſeribed to the Sybils, is a verſe which plainly - 
intimates arſenic : Feeraſlabie Jum : prima pary mei virum, ſecunda vitto- 
riam gnificat. Whence ſome have been ind d to ſeek the philoſopher s 
JZ T . Eo OTRU 
Native arſenic is of a yellow or or 


- 


our; whence it is alſo deno- 


minated auri Tgmentum, or or piment ** Of this are prepared two other 
J ͤ T1111 888 
ä Red arſenic, call'd alſo Realgal ff, is only the native yellow, rubified by 
fire. And this, ſublimed with ſome other matters, is the Sandaracha Gra- 


"The © white or cryſtalline, is drawn from the yellow, by ſublima- 


8 * 


The ſmalleſt quantity of any of theſe arſenics being mixed with any 
metal, renders it friable, and abſolutely deſtroys its malleability *. And 
hence the Tefiners dread nothing ſo much as arſenic in their metals; nor 
could any thing be ſo advantageous to them, were ſuch a thing to be had, 

as a menſtiruum that would abſorb, or act on arſenic alone: for then their 
metals would be readily purified," without flying off or evaporating. 


_ 4 Sulphur, contains ſome parts which rating it. See page 11. 
render it more inflammable than either ni-| 44 Tho', ſome naturalifts will have red 
tre or oil; and yet abounds with acid, |arſenic, and realgal, two diftin& drugs; 
and vitriolie particles, which ſtrongly re- [taking the latter for a native mineral, and 
| fiſt the flame in ſeveral other bodies :. the the former for. « preparation of native ar- 
ire of ſulphur, beſide its common effect, jſenic. 77 IH 
_ ſeen in matches, in another capacity, acts I "Tis this ſpecies is chiefly in uſe a- 
by means of its rqan _ ſome metals, mong us for real arſeaic. Some authors 
eſpecially iron; Iſo on red roſe-|[give it a different origin; and maintain it 
leaves, which are turn'd white by its a native matter, found in white ſealy 
fumes. Boyle Tofu. of Exper. Phil -[glebes, in the mine... 
_ ** Ir is chiefly found in r- mines, A ſingle grain of arſenic, mind with 
in a ſort of mineral ſtones, of t fi- ſa pound of copper, turns it into a beauti- 
gures, and fizes. Its colour, tho always ful ſeeming ſilver. This hint many per- 
yellow, yet admits of divers ſhades and ſons have endeavoured to improve on, for 
mixtures, as a golden yellow, reddiſh{|the making of filver; but in vain, as it 
yellow, ow, Or. It is found ſ could never be brought to ſuſtain the 
to con Portion of gold; bur ſoſ hammer. Some have” been hang'd for 
little, as not to quit the coſt of fope-| coining ſpecies of this fpurjous ſilver. 


* N 


ane aw 


I ter all metals f. - 13 1 : | 3+ & 12 O : g . 
30, Bitumen, which is an i tr ſaſpbur, confifting of an oil, Nane. | 
/ 2 the principles it may be compounded | 


* 3 * 


e acid combin d: for of ſuch e 
by art. Thus the acid fpirit of ſulphur, and oil of vitriol diftilled together, 
yield a ſort of Birumen, which liquiliesby the fire, ce. i - 

Bitumen is of various colours and conſiſtences; whence it is diſtinguiſhed: 
into various kinds* : the moſt eminent, and that which gives the denomina - 
Dn nee e . o Eien 4, Nich 3 , 
TY. um, piſaſphaltum, bitumen judaicum, jewiſn pitc amen a : 
er e dead f. d, Which is a fatty glebe, or fra, gathering on the fufface 


This ſpecies is furtheſt maturated and concocted of the whole bituminous 
kind, but it conſiſts: of the ſame ſimple principles as the reſt. "Tis but rarely 
found in our ſhops +. its name piſaſphaltum intimates it to partake both “,, 
pitch and bitumen ; which ſome ſay is owing to its being adulterated with. 
pitch : tho? others take its pitchy property to be natur al l. 
| — — it is liquid in its firft ftate, it will require a place among the liquid. 
Bur there is another aſphaltum, which is a mineral ſtone, found in the 
valley of Sydim, near the antient Babylon, and — the County of 
Neuchatel, the oil whereof makes an excellent cement, Morruptible by 
many acids, and ſuppoſed to be the mortar, ſo much celebrated among the 
ancients, wherewith the walls of Balylon were lad. 
5% "Amber, or ſuccinum, about which there is ſome * * 
it be a vegetable or a mineral production: but it has the faireſt pret 


- 


2 4 


1 * tale. 
ſions 
o 


. Eo iens 5 Ed ; 2 


the rank ſmell of that pitch, and the fh- 
perior hardneſs. of the 'birumen, there 
would be no diſtinguiſhing "em, 


+ Arſenic, Whatever ſome may urge, 
ſhould never be given inwardly ; as being 
a moſt deadly poiſon, gnawing, and tear- S hg 
ing the parts, and occafioning mortal con- Tis uſual to 3 A 
vulſions. Its fume taken into the lu by mixing pitch along with it ; the reſult 
Eills inftantly. And the oftner it is ſubli- whereof makes the piſaſphaltum; Which 
med, the ranker it grows. The younger | the coarſenefrof the black colour, and tha 
Helmont ſeems to intimate, that arſenic \ferid ſmell eaſily ra OA . 
would fix mercury '; but the operation ** Amber is uſually yellow and tranſpa- - 


We of it being fatal. 


extend bitumens into a general claſs, an- 


uſt be extremely dangerous, the leaſt 
molar, bee | 


Some naturalifts, as Dr. 
ſwering, in great meaſure, to the claſs of 
Js#lpburs. Accordingly they ſubdivide em 
into liquid, or napthe, including petrol, 
and oleum terra; and /olid, under which 
they range amber, jet, bitumen, aſphaltum 


properly ſo call d, and coal. 
| It is of a ſhining black 
like Stockbotm pitch, that 


> 
1 4 


were it not for 


rent, ſomerimes red: its taſte is reſinous, 
and its ſmell like that of oil of turpentive. 
It is chiefly found in the Baltick-Sea, and 
along the coaſts of Praia. Naturaliſts 
have been extremely in the dark about its 
origin and formation, ſome have maintain- 

ed it an animal ſubſtance, form d, by con- 
cretion, of the tears of birds; or according - 


to others, of the urine of a beaſt; others 

colour, and fo or rg) fr hoſe coaſts, 
x. p and firs, frequent on thole coaſts, 
: 2 diſcharged 


| into the Sea; where un- 
s | dorgoing 


- 


* — 
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Jo this ſpecies may Hkewiſe be referred jer, or 
r 


* 
bel 
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Neptha. 
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-previpitates'intoa ſalt ich is u peculiar circumſtance in the diftitlation of 


minerals, never found in that of vegetables or animals. 


3 
> 


Lambergreaſe't,” ar grey amber. 
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5 * 
1 - 
* 


Juic | the lake Aſphalios or dead 

* ſeg, in Juden; which tho at firſt" liquid; "yer hardens in the air, and is 

brouglit to us in a firm conſiſtent maſs; So that it is rather to be ranked a- 
pert Fagetyry xg boy 


or viſcid fatty juice, found on the ſurface 


* 


mong the ſolid than the liquid ſulphurs. 5 * 
pe ſecond is naptha, a ruddy fat, or axungia, exuding out of a rocky, 


or ſtony earth; exceedingly inflammable, ſo as to catch fire even from a can- 
dle held at diſtance; and fo combuſtible as to continue burning under water. 


ſhore, in this form: but the generality o one; W 


authors contend for its being a bitumen, 


_dergoing ſome n it is thrown a- 
88,5 a ö ich admits a you poliſh; and 


-which trickling into the ſea, from ſome| Ther 
ſubterraneous ſources,, and there mixing | tries. 


There are quarries of jet in divers coun- 


with the -vitriolic ſalts) which abound in f Ambergreeſe is found on . 
and 


whoſe parts; it becomes congeal'd or ſix di coaſts; particularly thoſe of ſony 
thereby; the reſult of which congelationſ the of. Good to the Red Sea, 
is amber. But What a little difturbs thisſ the adjacent Iflands; in ſome places of the 
.doarine, is, that amber is frequently | Mediterranean, and about the Iſland of Ber- 


_ ound in digging far from any ſea-couft : nd, in Hneica. | 


. meous matters are never found in the cen- 


"which confirms it a thorough foſſil. There are various opinions as to its ori- 
There are ſeveral indications, which. gin ; ſome take it for the excrement of a 
' Hiſcover where this amber is to be found: | bird, which being diſſolved by the ſun's 


the ſurface of the earth is there cover'd | heat, and waſh'd off the ſhore by the waves, 
with a ſoft ſcaly ſtone; and vitriol in par- is ſwallow'd by whales, who return it in 
ticular abounds there. Amber aſſumes all the condition we find it : others imagine 


ures. under ground, that of a pear, an it « ſort of gum, which diſtilling from 
.almond, a Fas Sc. among others, there | trees, drops into the ſea, where it congeals 
have been found letters very well form'd, [into ambergreaſe. fy 
and even Hebrew and Arabic characters; Others 3 
within ſome pieces of amber have like- earth, Which | 
wiſe been found leaves, inſects, Oc. inclu-| waſhes off the rocks; where, being lighter 
ded : this, with ſome, paſſes as a proof that] than water, it floats; others contend, for 
amber was originally in a fluid ftate ; cho' its being form'd from honey-combs, which 
others rather account for it by ſuppoſing fall into the ſea from the rocks, where the 


1 


the amber to have been expoſed to the] bees had form'd their neſts; which opi- 


heat of the ſun, and by that means ſoften- nion begins to be generally allow d, ſeve- 


end, ſo as to become ſuſceptible of the ral perſons having ſeen pieces, half amber - 


Jeaves, inſects, Sc. which opinion is coun-greaſe, half honey-com 
'Laftly, others Will ha; 


ia Cr of Bb 


tenancd by this, that thoſe heteroge- 


er of the piece, but always near the ſur- bottom of the ſea, as naptha does out o 
ace, hop an ved e eg fome ſprings; and there thickens 


e Ye or $2 1 7 
* 7 . 4 ? . 
b amber 3 : 
'3 | 
a el 
* 25-54 


Wh. * + £9 * x Wh ate p LS I LEES 
= SET #7517 7 E 


5 0 * 
„ 3 5 
N : 
FL 3 . 9. 1 N k. © 3 3 
* > 3 1 7 2 . c AE" 
"42k rept 7. 9 2 n in . D N 
#4 * 771 qu * » LY „ 3.8 7 {$; * . 3 ks 3s WE, 
9 * 
- 1 4 & 1 WE : 
z 2 Ps tO” » » ; . % & 
i © FI 8 v 2 3 2 


ger or gagates graf black mine. 
ral | 8 
has all the properties of yellow amber. 


it a ſort of ſpongeous 
the working of 4 Sea 


tuminous juice, which frings out of the | 


ö 


1 * * 
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5 'Tis found. in ſeveral parts of Chaldua, particulariy the place where. ſtood. - 
the ancient Balyhn; as alſo in France, and ſome other Countries of Eu- 
rope That of France is like melted pitch, very black, and of a rank 


- ſmell. | ” #4 
The third is petroleum, or oleum 12 2 A, fatty liquor, _ trickling, out of Pew 
rocks; frequently doe with nagtha, tho it be very different there- 
from, as being thinner, more penetrating, and leſs inflammable.*, 
The . is oleum terre, — 0 eee of two kinds; the Oe terre. 
one call'd: Afiaticum, as being brougſm from Aa; and the other Piſeilson, : 
or Barbadenſe, becauſe brought from Bae. „ rr a by 
I be firſt appears to be a ſort of liquid bitumen, of a ruddy colour; the 
* ſecond is black: but whether the origin of the two be alike, or not, we 
will not ſay. This, however, we are aſſured of, that a certain celebrated 
Hiſtorian, who ſays this oil diſtils out of rocks, is miſtaken ; that being a 
circumſtance peculiar to naptha, and petroleum, which are craſſer, and 
more conſiſtent than this oil. . 8 
We have made a nice enquiry. into this oleum terre ;. particularly whether 
ſo thick an oil could be produced, as is commonly ſuppoſed, by the earth; 
and whether the ſoil where it was generated, were fertile ; and received for 
anſwer, from a very intelligent perſon, governor of the Dutch Eaſt-Indies, 
that this oil of earth, is. really the oil of coco-nut ; only mix'd up with 
earth, and again expreſſed out of the ſame. Such is the natural hiffor of 
this oil; in which all hiſtorians have been overſeen ; imagining it to diſtil | 
out of the natural earth. 5 | ; | | | 
- Sulphurs, of all kinds, being laid on the fire, break into flame; which Elements of ſut- 
yields a pernicious ſmoak; andthis,, hen collected, is always found acid. | 
What remains after the ene: 077 apmifullipn ignetinguiſhed, affords an oil, 
out of which an acid ſins may bardrawnp ne | 
ſort of earthy or- met nder velhch- as flu 


4 
_ glaſs}. valet. au f 


But if either the aci 


* 


* 


ich at bottom leaves a 


G. fire converts into 


” _ 


whoa wadiefpiric of ſulphur, be caſt 


on oil of olives, or any 


-atiſes a pitchy matter, which 


by ſublimation affords a bitumem z and the bitumen ſublim'd again, 


* It is found in ſeveral countries, par- 
- ticularly the Dutchy of Modena in Italy ; 
and is of ſeveral colours, red, yellow, 
n, white, &c. which diverfity is ſup- 
poſed to ariſe from the diffe rent ſituation 
of the rock, with reſpe to the ſun : thus 
the white, which is reputed the beſt, is 
ſaid to proceed from that fide moſt expo- 
ſed to the ſun's rays ; then the red, then 
yellow, &c. N | | 
1 The chemiſts find the analyſis of ſul- 
very difficult: tis ſo volatile, and 


[requires a deal of pains, and addreſs to ſe- 

parate em. Sir [/. Newton, to account for 
this, argues that ſulphur, like vitriol, is a 
mixture of volatile and fix'd parts, cohe- 
ring fo ſtrongly by their mutual attraction, 
as to aſcend together in ſublimation. He 
adds, that by diſſolving flowers of ſulphur 
in oil of turpentine, and diſtilling the ſo- 
lution, ſulphur is found to be compos'd of 
an inflammable thick oil, or fat birumen, 
an _ ſalt, a very fix d earth, and a little 
metal. OS | | 


its parts, withal, hang ſo together, 


5 


that ir | 


ard 


> ; 
|: 
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| and again, yields ſulphùr; which being kindled, a ſpirit of ſulphur is rais'd d 
therefrom. It appears, therefore, that all ſulphurs are reſolvable into oil, 
„ r ß at rc To, 


* Sulphur thus decompounded may be re-[ with a ſmall quantity of metal; M. Geo- 

, compounded by the reunion of irs ele- frog recompoſed thoſe principles into true 

_ ments. Thus M. Hemberg, having with inflammable ſulphur ; only, for the laft in- 
, great care and accuracy reſolved the body | gredient, ſubſtituting oil of tarrar. Mem, 
of common ſulphur into an acid ſalt, a bi- de F Acad. An. 1703. See further in the 


i tuminous ſubſtance, and an earth mix d article of the operations. 
” # 
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Buch is the genuine notion of a ſemi- metal; about which, the naturaliſts | 
have always talk d ſo obſcurely. Indeed, tis impoſſible to give a preciſe  _ 5 
definition ;by reaſon. the part that is not metal, may be diverſe ; but we may pd : 
7 ra it“ is ſome one of the five other claſſes of foſſils already de- | 
Me don't know of any way of converting ſemi-metals into metals, i. e, of Not convetile s- 
rendering the part which ſeems metallic, malleable : experiments we have 
made a great number, after *Helmont's manner, to reduce the metallic part 
of that celebrated ſemi-metal antimony, into a real metal; but ſtill with- 
out ſucceſs ; having never been able to purge it ſo thoroughly of ſulphur, 
as to render it ductile under the hammer. That there was ſtill ſulphur re- 
maining, appeared hence, that being laid under copper, it would ſtill whicen, 
or ſilver it. This, however, we conſtantly obſerv'd, thro* the courſe of 
the operation, which laſted almoſt a year, that the more of the ſulphur 
was got out, the brighter, finer, and harder did the matter ſtill become. 
And we are of opinion, that if any menſtruum could be diſcovered, pow- 
erful enough to free it of all its ſulphur, we. ſhould have a new metal; an- 
timony appearing to be of an intermediate nature, between gold and fil- 
ver. 5 j . £3-2% 1 8 ; . . . ) $4 | 8 ; P4229 4 4 3 1 2 
In eſſect, a menſtruum, or magnet, that would abſorb the ſulphur, i. e. Deferatum. } 
by its magnetic force would draw the ſulphur to itſelf; would be 1 incon- =, 16 nl 
ſiderable ſecret. I tried ſalt of tartar, which is allowed to attract iron; | 2 
but this would not do: iron is a yet ſtronger magnet, but this is ineffectual 
to gold and ſilver. I made a trial with mercury, but could not effect the f 
thing in a whole year's time; tho in that time I procured a matter nearly of 1 
the colour and weight of ſilver: but ſtill it was friable. 18 . N 
Semi-metals are divided, with reſpect to the matter adhering to the 
metal, into four claſſeses Nr es ðĩxZtVdwg 8 
- The firſt are thoſe, conſiſting of a metal joined with a foffil ſulphur, ei- 25-4 of {end ; 
ther common or arſenical ; according to which the ſemi- metal becomes ex DD "2 
ther poi fonous or otherwiſe. - Tis notorious, that foſſil, or combuſtible CRE (EP 1 
ſulphur, adhering to any metal, 9 it ſoft, and prevents its malleabi :. "© 
TN | . „ | 
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lity ; and when that is ſeparated therefrom, the pure ſulphur of the metal, 
| ER fay the chemiſts, gives it a property, which the foſſil one took away. The : 
7 ſulphur, which prevents malleability, is uſually called external; and held 
do beof a quite different kind from che metallic or internal ſulphur. To 
the claſs of ſulphurous FO belong, „ 


 SEM1-MEtALS of a Metal and Sulphur. 

Anis 1% IS Amtimory, which conſiſts of three different port viz. 19, com- 

mon ſulphur: 2, ſulphur,” which, in the fare, yields a poiſonous 
ſmoak, and renders metals friable : 30, metal; tho* of what kind, we 

| don't certainly know. Its character, & we have already oblery'd denotes 
4 1 18 at bottom, and a corroſive acid at top. If there be any metallic bo- 
Ap, that can reſolve gold into its firſt principles, it ſhould ſeem to be regu- _ 

2 Cinnabar.  2*, Cinnabar, which conſiſts of common ſulphur, and quickſilver united 

| into a mals. It is ſometimes found in large glebes f; and is ſometimes facti- 

J | E er n enen 
= Mama. 3, Marcafites , which are a ſort of tones or mineral clods, either of 
1 2 cid or a ſilver colour. All that is wanting to render theſe 1 - 
| tts, is malleability: in other reſpects they are more beautiful than molt | 

13 metals f. "They confift of an arſenical ſulphur, intimately mix d Wich a 


1 5 5 ws oo RE 299 2. : N 67 5 RN Wot 2 | 21 a 2 888 122 T4 7 REG EE 
* Antimony has its own mines, particu-, [| The faQitious cinnabar, is an imita- 
larly in Hungary, Tranhivania, „and tion ef the native; m a mixture o 


ſeveral provinces of France. Tis found in] mercury, and ſalphur Table, and redu- 
glebes ar clods of different ow bearing-a|ced into maſſes or lumps. oO. 


quently be miſtaken for ſuch ; in effect, ma- 
aboundsſ ny of em have two qualities, which ren - 


. with other more full of ſulphur. 'That| der em extremely apt to impoſe on the 
| fold by the druggiſts for crude antimony, is] unwary, viz. ſhining ſtreaks like gold or 


not really ſuch as it comes out of the mine, ſ ſilver; and a weight equal, nay and ſfome- 
bur melted down and purified, times ſuperior. to that of true metalline 
_ 7 Cinnabar is found in all the quickſil-f ores. The grand criterion of metals, 
ver mines; tho' it bas likewiſe its own] therefore, viz. Ae gravity, here fails us; 
mines: Whereof thoſe in Spain are fa: in lieu of which, to prevent being decei- 
maus. It may be eſteem d as the marcaſite| ved by any ſuch ſpecious ſubſtance,” we are 
of quickſilver, or rather as quickſilver it|to have recourſe to the fire; for placing the 
TS . ſieelf, fixed and petrified by means of ſuk-f marcaſite in a ſtrong fire, and blowing now. 
EE: - _ .. . Phur, and ſome ſubterraneous fire. Ac-ſand then with a pair of bellows ; the ſul- 
5 . f N it is eaſily reduced, without phur wherewith it abounds, will take fire, 
much diminution, into real fluid mercury. and burn with a flame for the moſt part 


much 


— 


* 


"Ts 


8 


een, they Field a white monk; which rendes 
The chemiſts find a real combuſtible matter in tin 3 which when ſepa- 
rated from the metal, leaves it in all ref like filver : and matcaſites 
 cotitaih a like ſulphur ; for we find in them a combuſtible matter, which - 
yields a ſuffocating ſulphur ; and the glebe becomes fo much the more Bean- 
tiful, as more of the flame is exhauſted. - If therefore a body could be 
found that would conſume ſulphur, the metal would be tefr alone l. 
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in dri 


4, Biſmmh*, which is a 


5% Lapis calaminaris 


n, which 


2 
. 


1 


reſulting from the two, is braſs. 
as ſuch is of notable uſe in chirur 


filver, and arſenic. 


much, that Mr. Boyle affares, "he procured 


dy diſtillation, four ounces of good brim- 
_ ſtone from three is of . theſe ſtones. 
And if when this foſſil ceaſes to flame and 
ſmoak, it be raken out of the fire, and ſuf 
fer'd to cool, it will be depriv'd of all its 
gaudy appearance,” and turn'd to a black+ 
e fubſtance, nothing like to a me- 
talline ore. le Med. Hydroſt. 
Marcafites, however, the ſame author 
| obſerves, may be look'd on as a kind of 
metalline bodies ;- be having found ſeveral 
ok them to contain particles of copper, and 
iron; as Kentm4mus mentions others that 
contain filver, others gold, and others both. 
Mr. Boyle gives another inflanee of ru 
mercury contained in, and procured 
a marcaſite : he adds, that it may 
ſible for a skilful perſon to make a 
ble uſe of marcalites, either by fixing the 
volatile gold, or filver contain d therein 4 
2 by gracuating filver by their means, 


Sit penes autborem de. 

* Some naturaliſts will have biſmuth to 
be of two kinds; the one native, or J 
found in tin mines, and ſometimes alſo, if 
we may credit Alonzo Barba, in mines of 
its own. It is a hard, heavy, brirtle mat- 
ter, of a coarſe grair, white, and glitter- 
ing : Authors commorly Took on it as the 
marcaſite or mother of tin; tho' fome go 


+ E 


82 


ſpecies, of that 

proaches neareſt to the nature and colour of ſilver. VVV 
| f melred with copper, adds a real me- Calamine, 

_ rallic ſubſtance and weight thereto; but diminiſhes its malleability : the maſs 

| It is a very great abſorber of acids ; ahd 

69, Cobalt, which is, as it were, the mother of arſenic : it conſiſts of Get. 

The arſenical part bei | 

metalline calx *. Its fames are violently 


ſalt. 


aping Ub 
be pol. 
el 5 


fort of 


f marcaſite, which ap- Bie. 


_ exhaled, leaves behind it a 
poilbnots, ius the,Jungs, 404 


IF 11 „ 6 | 
22 arrlvetl ut maturity, for want of 
ſufficient coftion. The artificial is - 

red from tin, by | cetnenting. thin plates lk 
thereof with a mixture white tartaf, 


er and arſenic. Sy: 
ine, ot lapis cala-. 


Cadmia, calam 
minaris is of divers Colours, ſome white, ' 
ſome reddiſh, ſome greyiſh, and ſome blae- 
kiſh, which is reckoned the beſt; and this 

ain, when broken, is variouſly colour d. 
"Tis found in veins, or ſcams, running be- 
tween rocks; and is dug like lead ore: 


they always find eyes of lead in the gala- 


In the works near Wrington ft. Seen. 
ire, When they have fanded « good quan- 
tity of the mineral, they waſh, and clean, 
or budale it, by working and turning it in 
a running water, which carries off the im- 
ure earthy e leaving the lead and ca- 
amine, with the other heavier, ſony, and 
ſparry parts behind. Putting this into 
ieves, Which they dip and ſhake in a tub. 
of water; the lead gets to the bottom, and 
the ſparry parts to the top; leaving the ca- 
lamine in the middle, which they proceed 
to bake in an oven much like that of a 
e In 4 or N her tike it 
t and beat it to powder with large ham- 
mers, Phi, Tra ſ+8. Ne. 19 } * La - 
* Cobalt is a 505 ſhining ſtone, found 
in abundance in the mines in Hermanduria.. 


further, and maintain it to be tin it ſelf, 


ORG ; N 


ru often mix d with mareaſite, ſomotim 


i 
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Theory of CHEMISTRY. 
ive phthiſies; and it is ſo ſharp, that it corrodes and ulcerates the. 
Fonds and feet of the workmen employ'd in digging it, Oc. Divers deadly. 
poiſons are prepared from it. 3 Ng ator ea 
70, Pyrites, which is a ſulphurous ſtone, found in moſt mines. It is the 
moſt fertile and pregnant of all minerals; moſt metals, ſalts, and ſul- 
phurs being ſuppoſed to be derived out of the ſame; eſpecially vitriol, and 
ho Zink f, which reſembles biſmuth in mob UL only that it is leſs 
friable; and even yields a little under the hammer. Mixt along with tur- 
meric, in melted copper, it gives the metal a gold colour. Ir alſo ſerves 
to-purify, and whiten tin; as lead does for gold, and filyer. Some call it 
// IEEE a CCC 
e which uſually contains ſome metallic parg, dleng with s. - 
a All theſe bodies contain a ſulphur, which renders em ſoft, and their 
| glebes leſs fix'd ; and were it poſſible, as already obſerv'd-of antimony, to 
make a ſeparation of the ſulphur, from the glebe 3.,we ſhould have Der! ect ” 


1 


1 . 


metals from each of em. 
ale 1d SEMI-META LS of 4 Meta? and, falt, . i , hc, 


T Hei ſecond claſs of ſemi-metals comprehends vitriolt, properly ſo 
Vuriol is deſcribed to be a. ſalino- metallic, 7 glebe, diſſolyable 
in water, and fuſible, and calcinable by fire. It ſeems to derive its name 
d uitri oleo, from oil of glaſs; inaſmuch, as when ſolid, it appears tranſ- 
£0 $4 J. OY RT £5 4053.98 NES - EARS. Hits. Woe n 


with ſilver and copper ore. When they By pyrites is underſtood the mother, 
have piek d ont the cobalt, and ſeparated [or matcaſite of a metal : i. e. the matrix 
it from the common Rtone, they beat it to | wherein it is form'd, and out of which, 
powder by a proper engine; carrying off | when arrived at maturity, the metal is 
all the lighter ſtuff with a ſtream of water. [procured : ſo that N is only a cruder 
This powder, to ſeparate the arſenic from fore. It is differently denominated, aceor - 
it, they ſpread on « furnace ; ſo that the [ding to the ſeed or ſtamen of metal it 
fire, which is beneath, and behind it, is contains: cryſites, if gold; argyrites, if filver; 
foreed to paſs its flame along over the pow: [cbalcites, if copper; molybdites, if lead; - 
der, and thus takes with it the arſenic in |derizes, if iron. Biſmurh, we have already 
form of a ſmoak; which paſſing out, at a [obſerved, paſſes for the pyrites of tin. 
low chimney, is received into acloſe brick | ft M. adm, maintains, with a good 

channel, where the arſenic ſticks, in form deal of probability, that zink is no other 

of a white or yellowiſh powder, whence than a natural mixture, of two metals, 

it is taken once in fix months, and melted 18. tin and iron. What gave him the 
into a maſs. | N firſt hint, was, that zink, by the burning- 
The cobalt thus roaſted, and ceaſi tg glaſs, yielded the ſame fumes as ſuch a 
ſinoak, they take it out, and proceed to [mixture. Hence he was led to ſubſtitute 
melt it, to make ſmalt: in order to which, zink, in his operations, for the ſame ; and 
it h mir'd with pot-aſhes, and powder of he aſſures us, he always found the vp 3 
Aint-ftones. | After it has been five or ſix | ſame effects from one as t other. Mem. „ 


n £ 
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times in the melting. pot, it is found turn'd Acad. An. 11•.n.. 

into a blue glass, Which being pulveris- dJ, © nul 

is the malt. © PbIbſ. Tranſa. Ne 238. e 5 1 
„ | parent 
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ſparent like glaſs ; tho when fuſed, it loſes that tranſparency, and chan | 
ges into an opake, oily ſubſtance. Some cail it a metallic-ſalt, as having 
the common properties of a ſalt, viz. to diſſolve in water, and fuſe b 


Aſter the ſame manner, may all metals be converted, by acid ſpirits, into 
vitriol f: tho* tis very difficult to obtain vitriol of gold, or filver, by 
reaſon thoſe metals are not eaſily diſſolved by the ſpirit”: But vitriols'of 
iron andonppey ane ꝗ .. COS CC RO EY 
Native or foſſil vitriol ff is of two kinds, vis. vitriol of iron, or Mars, and 1s kind.. 
wvitriol of copper, or Venus. - 20 gt A whe; * al Y S747 (ALE 18 1 08 
The native vitriols are further reducible, with reſpect to their colour ®, 
into four kinds, viz. green and bite, whoſe metallic part, join d with the 
ſalt, is iron: roman ||, which is blue; and cyprian, sky-colour'd;; the metal- 
kd part re, .. 57 7 Wt POOR ATSC 
or calx.” This, they caft into water, where 
being well diluted, an 928 er 
proceed to eva ion b F W 
done, the „ ee into cryſtals. 
Green vitriol, call 'd alſo copperas, is made, 


with us, in the works at — 
ford, in a ſome what — manner. | 
I or. ſtones, call'd alſo gold tones, 
ſhores: of Hſe, £ 8 a 
right, i- us nt 


of theſe 


| | of it found in Gels 
| ance. *Tis only a cryftallization procu- 


Indeed, Mr. Boyle aſſures us, he. has ſome- 
times taken vitriol out of the mineral earth, 
22 —— k had, wit ous any aſſiſtance 
dot ark, pe | IT red 18. Ceiym. 
. * This diver 8 . wo Aide Nen d | 
difference wherein the ſalt, or acid, is re- 
ceiv'd:;. in blue, the ſalt is join'd with cop- days to hort. 0 . 
per; in green, with iron; in white, with] ** A drop or two of Aqua fortis, reſting 
calamine, or ſome ferruginous earth, mix da while on copper, the corpuſcles: of the 
with lead or tin, As to red vitriol, : call'd | menſtruum join with thoſe of the metal; 
coleot har, its colour is adventitious; and ariſes and this firſt produces an aſperity, and at 
from a caleination the vitriol undergoes, length . into minute grains, of a 
either by art or ſome ſubterraneous fire. |pale blue vitriol: and if on another part of 
I. Roman vitridl is made by expoling the the ſame ſurface, you apply a little ſtrong 
* pyrites ſo long to the external air, that they [ſpirit of urine, a. vitriol will ariſe, of a 
calcine, and moulder into a greeniſh duſt | 8. and richer blue. Beyle Mech. Prod. 
A 2 N b. a 5 
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ſeen a White dae from the Iſland of Sunatra,: out of wy 
My — re faid, oy, boiling, to get pure gold: bur the e e 
0 


not ea lily tried ; hy reaſon the vitriol is very ſcarce. | When. e 
| in water, it affords a ſort of Aurum potabile. 5 
II, component Vitriol conſiſts of three, ſeveral parts, ike, 1% A. metallic part, oY 


| parts which there is 4 ſulphi — — adhering.;; A? 55 A menſtrucus ac ed; 3 and 
0 32, Water or * 7 | | 

The metal is either iron or copper : The water gives the tranſparency. ; 
for as oon as is evaporated, the vitriol becomes ; opake. While the 
water remains, the vitriol is fuſible ; but that gone, = fluidit ceaſes, and 
it A a.calx, which emits a 7 0 that pes all metals, and merh. 

collected, 1s Ne. 'd ſpirit © 9 07 oil, f vitried.  .. 

e ſpirit, is ſcarce diſtinguiſhable from ſpirit of Culpbur per campar 
nam ; and by pouring oil on the ſpirir, it becomes a real Lulphur; which, 
by corroding and diflolving iron, or copper, becomes real vitriol again. 

Now. ſuch vitrigls being only. G75 diſh Ka 9 eryſtallia d. in, faline 
menſiruums, are re y, calb d by; Way ions metallic duitrioli, 
and metallic ſalts; of which e 1 ye; Sy „ do, as there. are: different 


f me ee uſed. 5 & 2 32 32 NY 3 Ra 1 * oa 10 REG e 170 i 
5  SEMIMET , ALS. of Metal ang 
xc i} 10 W Gil 1 | A. ins 


1. E third claſs 5 Ki : ities” | axe eh . of a th 
ehe, and © metal, Sugh.are, 15, 
A 1 to 80 Fe net 
of a ellow colour; for which reaſon, it is alſo —— 1 771% 
55 5 ſame as Japis lazuli ; "all ky ae ee em, k 
there E l | 5 
. and both abpear ce contain lars enic. 


F 


t Hrs: Rf 1 43 # %% * 
© Thy s Tie e n 
TC The p princi Ul. Wrede in vitriohi is by W Goof itz e thus prepared; : 
the acid ſole; wy ich 1 is the ſame as in ſul⸗ he diſeover d 'it-to be nothing 1 the vi- 
phur, and ow: in ſulphur, this acid is | triolic ſalt, united with 'the; combuſtible 
5 United with a bituminous mutter: in alum, ſubſtance. Mem, de Arad. Ani 1704: 

5 with an abſorbont earth; and in vitriol, || The ſenſible gharafters' that beſt di- 
with a metalline part. Nouu, Cour. de Chym. Ringuiſh em, are; that the lapis lazuli is 
The metallic part is beſt ſeparated from] harder, and vein'd with gold, which che ar- 

this acid or ſaline part, by the affuſion off menus is not : add, that the blue of the 
certain alcaline falts, in'a li: uid form, latter partakes of a greenneſs, whereas 

upon the ſolution of vitriol made in com- ¶ that of the former is pure. They are both 


* : 
4 143 f "TY ; 22 907, 99-1 off 5 
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mon water. Boyle Scept. Cm. found in Tyrol, Hungary, &c. but the fineſt 
M. ſhews, that 'the mixture off come from Perſa and id the Raf Inden 
any vitridlic ſales, with an inflewmable ſab-]- Some will have em the marvaſite of 


ſtance, Will yield common brimſtone : gold; as being often found in the mines ff 
and by the different compoſitions: he has that metal: but it may be anſwer'd, that 
made of ſulphur, and particularly fromſ they are as frequently mn ie We 4 


* of vitriol and oil Frurpenrine"; ng} copper e 


* ks 
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of CHEMISTRY. 
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8 A 


that noble blue colour of the painters, call'd niira- muriue f; and of the lapis 


armenus, is made that other call d ax ure ||. 
20, Lapis hamatites, which is a ruddy min | | 
tween ſtone and earth. It contains a noble metallic fulphur, an earth, and 


an embrio or ſeed of iron. It is frequently found in iron mines ; and is re- 


puted in ſome meaſure the matrix thereof. Schroder, 


It as an earth out of which iron it ſelf. is drawn by fire; and according- 


ly the antients call it corpus martis : But we can aſſure the c 
that the calx it reſolves into has no iron at all. However, it is of great uſe 


+ 


contrary, and 


in medicine; and the preparations thereof are even preferr'd by Y r to 


thoſe from iron it ſelf. It is alſo uſed in poliſhing of metals 
30, The magnet or load-ſtone, found about iron mines, and 


very nearly to the nature of iron ſelf: tho! it is not altogether iron, as 
ſome have imagin d. However, when diſſolved in Aqua forzzs, it yields a 


little of that metal . | 


4*, Lapis ætites, or Eagle ſtone, which is p 
other ſtone, heard to rattle inthe middle of it. This too is of 
nature; and wonderfully. commended. by the antients for facilitating 


very ft. | ; 5 : 4 5 ; 
+ Ultra · marine is prepared by firſt cal- 


cining the lapis in an iron mortar, and then 
grinding it to an inpalpable powder on 
the ſtone. This done, they mix it up with 
a paſte, made of wax, pitch and oil; and 

_ waſh the paſte well in fair water to ſepa- 
rate the colouring part therefrom, which 


by this means precipitates to the bottom, 


in form of a fine powder. Laftly, the 
warer is poured off, and the powder, that 
remains, g dried, is the true ultra-ma- 


The method of preparing it, is much 
the ſame as that of K 

* Pliny recounts five ſpecies of this 
ſtone, viz. the Ethiopic, the Andromedas 
or black, the Arabic, the Elalites or Mil- 
titet, and the Chiftes ; befides that call'd 
the magnes bematites, from its faculty of 
_artrafting iron. At preſent we know of 
nothing of this kind beſide the blood. ſtone, 
and rudale. Ms i 
The magnet is indued with ve 
wonderful properties, and among the reſt, 
thoſe of attracting iron, and turning its 


poles toward thoſe of the world; and com- 


municating the ſame properties to iron. 
The antients diftinguiſh'd five kinds, 

—_—_ from 3 on both in colour 
and virtue, viz. the Ethiopic, Magye 


R es 
>” 


* 


* 
* 
— 

* 


had alſb a notion | | 
magnet : but all the virtue they were ap- 


and fome ſmall medicinal power. What 
further diſcoveries the moderns have made 
herein, bow happily they have 5 it 
to facilitate the great buſineſs of paviga- 
tion, and what fine phanomena it has af- 
forded to the men of ſpeculation, is ſome- 
what foreign to our preſent a We 
ſhall only obſerve, that the fire, ruſt, moi- 
fare, and "ng diſuſe, tend to weaken and 
deprive it o 


ones, which retain'd their virtue after 
ignition. See further in the Notes, p. 93. 


tiſe on the eagle. t | 
tains, that it is not found in the neſts of 
eagles, as the ancients imagin'd, but on 
the ſea-coaſts, in fields, and on mountains. 
Near Theeves,. we are aſſured, that a man 
cannot dig a few feet under ground, with- 
out meeting with conſiderable beds or 
ftrata of theſe ſtones, ſome of which have 
only one core or nucleus, others two, and 


of two or three lays of a Pg earth not 
unlike porters ware, eſpecially the laff, 


— 


hey 
Rs 


which is the innermoſt, Din. de Trev, Verb, 


= 


due, 


6 


Royle, &c. ſpeak of 


its force: Tho Mr. Boyle _ 
ives us inſtances of ſome Eng//ſhb load- . 


jt Laur. Bauſchius has an expreſs trea · 
: Wherein he) main- - 


others three. Moſt of them ſeem to conſiſt 


approaching Lande 


nt, as it were, with an- Erlen. 
is too is of 4 ferrugindus 


of a male and female 
priz'd of in it, was the drawing of iron, . 


Wd 


* 


eral of a mean conſiftence. be-. -.., 


* 


5 1 Oker is a metallic earth, found of va- 


- ores of that metal: See the article earths. 
What further diſcovers this mixture of iron 


* 


overturns, by ſhe Wing that glaſs is never 


- Sevediſb 


to what claſs of bodies 471 ought to be 


« makes it a concrete juice : Vin. Belluacenſis, 


* 
N * 
0 ” 


HEMISTRY. _ 


Jo, Oker, or ocker, or ockra, a matter form'd of earth, and metal, ſab- 
. ſided, or ſettled from ſpaw waters, and acidulz : accordingly, tis obſer- 
ved, that ſpaw waters, dried up by the fire or air, always leave oker at 
bottom. Oker is alſo ſaid to be 7 in iron mines, and places where 


iron is yet crude, and immature 


*Tis added, that if you diſſolve iron 


in oil of vitriol, cker, or a matter much like it, will be found at bottom. 
Gr ass makes the fourth claſt of ſemi-metals; and is defined a tranſparent 


body, fuſible 
hardens by col 
We have now 


A not diſſolvable by water, nor malleable, and which 


one thro' the natural hiſtory of foſſils ; and ſuch as are 


diſpoſed to furniſh out their muſenms with collections of this kind, have 


rious colours, red, yellow, S. The beſt 
iron, we are told, is found in 
form of a mud or oker, at the bottom of 
lakes, and other ſtagnant waters. Mr. 

adds, that he has obſerved our Eng- 
1 okers to be richer in iron than ſome 


in oker, is, that b r application, a 
iece of oker may . 
ike iron it ſelf. See the Notes, p. 9 

* "Tis controverted among naturaliſts 
referr'd : Agricola, Lib. XII. de. ve metall. 

Lib. XI. calls it a ſtone; and Fallopins rec- 

kons it among the media mineralia or ſemi- 

metals: but Dr. Merret obſerves, that the 


is at all made of aſhes: the aſhes are only 


here the ſeveral claſſes laid down, wherein every thing, according to its 
order, kind, Oe. is to be diſpoſed. 1 | 7 


* 


Princi- 


ture into certain ſpecies, in proper veins, 


tho” frequently in ſuch ſmall parcels, . that 
they lie hid, till the fire has collefted 
'em together, by ſeparating from *em.the 


other matters wherewith they were mix d. 
Accordingly, fire only eee metals by 
its faculty of ſeparating heterogeneous, and 


congregating homogeneous bodies; w 

as it produces glaſs by uniting, and mixin 
heterogeneous matters, viz. ſalt and ſand 
into one. Fallopius, in denies this, 


and pleads, that 'tis falſe to ſay that glaſs 


added inſtead of the nitre, uſed among the 
antients, the better to extract the glaſs out 
of the ſubſtance of the ſtone : But chi ea- 
fily refuted : for if the glaſs were procu- 
red fromthe ſtone alone, the weight of the 
metal muſt be leſs than that of the tones ; 


forementioned are all natural productions; 
whereas glaſs is factitious, a compound 
made by art, a 1 of the fire, and 
| in the earth. To obviare this, 
 Fillopins diſtinguiſhes between glaſs con - we cannot ſup 


never found 


tain'd in its own mine, or its own ftone ; 
and true glaſs that is extracted from the 
fame. Now, the latter, ſays he, is no 


more artificial, than a metal is, extracted 


from its mineral: and as to the former, 
he urges, that as metal, by having its exi- 
ſtence in the ore, ſo glaſs by having ir in 
the ſtone out of which it is educed, is na- 
tural. But this argumentation Dr. AMerre? 


found in that form in any mine, but only 
the ſand and ftone whereof it is form'd : 


whereas in reality it far ſurpaſſes; ioo 
weight of ſand yielding above 150 lib. of 
glaſs. Add, thar the ſalts made uſe of, are 
of the moſt fixed kind; which therefore, 
poſe to be carried off by the 
fire: and that in the coarſer glaſſes, Which 
corrode by the air, one may diſcern, nay 
' pick our 0 of ſalt, diſcovering them - 
ſelves to be ſuch by their taſte. 5 | 
Dr. Merret gives us a preciſe and accu- 
rate enumeration of the ſeveral characters, 
or properties of glaſs; the principal where- 
of are, that. it fuſes in a vehement fire; 
when fuſed, is Su e and cleaves to i- 
ron; does not conſume or waſte in the fire, 
and is the laſt effect thereof; is ductile and 
faſhionable into avy form, while red hot, 


whereas metals are perfectly form'd by na- 


but not malleable ; friable when cold; 


nor will any liquor mak 


Will not calcine ; may 


Phe of CunnMigTRY —  _ 
„˖ͤ ‚Ü— 7 •ůe‚ f PLIES: 5 ls 
F Rom what has been hitherto delivered, we deduce it, as a won, 


L that all foſſils conſiſt, 10, Of mercury, as the baſe of many of em. 20, 


a ſubtile ſulphur, the coagulator or fixer of the mercury: for even the an- 


tients always diſtinguiſh'dtwo kinds of ſulphur, the one volatile, and combu- 
ſible ; and the other, which alone we have here regard to, perfectly fix d; 


as being in 
Of earth. 


& 


1 dia harious either dener cold z flexible and 


elaftic ; diſunited, and broke by cold and 


. moiſture, and eſpecially by ſaline liquors ; is 


only cut by a diamond or emery.; does not 


let acid juices, or any other thing extract 


either colour, tafte, or any other quality 
from it ; does not wear, « hos longeſt uſe, 
e ir muſty, change 
its colour, or ruſt; it ſoftens metals, and 
renders em fufible ; receives all metallic 
colours, both externally and internally ; 
cemented, like 
ſtones and meta ls. 
1 5-5 - an ,,, 5: £5 
The materials whereof glaſs is made, 


effect a-ſort of concentrated fire it ſelf ; 30, Of ſalt ; and 40, 


and thence into wooden vats to drain and 
dry. This done it is groſsly pounded; and 
thus put in a ſort of oven, call'd calcar, to 
oe > Ir 1 added, that there are 
other plants beſide kali which yield @ ſalr 
fir for glaſs, e. gr. alga, or ſea-wrack, the 
common way-thiftle, bramble, hops, worm- 
wood, woad, tobacco, fern, and the 
whole leguminoustribe,as peaſe, beans, &fc. 
The ſand, or ſtones call'd by the artiſts 
Turſo, is the ſecond ingredient in glaſs; and 
that which gives it the body and firmneſs. 


white and tranſparent, are the beſt: ſo 


we have already hinted to be ſalt and ſand, 


or ſtones,  'The ſalt here uſed, is procured 


from a ſort of aſhes brought from the 


Levant call'd polverine or rochetta; which 
aſhes are . thoſe of a ſort of water- plant, 
2 kali, . the ſpecies — 4755 found in 
ſome parts of England, call'd frog-graſs, or 
crab- 170 cut pF... in ſummer, dried in 
the ſun and burnt in heaps, either on the 
2 or on iron grates; the aſhes fal- 
ing into a pit, grow into a hard maſs or 

ſtone, fit for uſe. 4 | 
To extract the ſalt, theſe aſhes, or pol- 
verine, are powder'd; and ſifted; then = 
3 


into doiling water, and there kept ti 
of the water, be conſumed; the whole 


being ftirr'd up from time to time, that 
the aſhes may incorporate with the fluid, 
and all its ſalts be extracted: then the veſ- 
ſel is fill d up with new water, and boil'd 


cover again, till be conſumed; what re- 


mains is a ſort of lee, ſtrongly impregna- 


ted with ſalt. This lee, boil'd over again 
in freſh coppers, thiekens, and in about 


24 hours ſhoots its falt; which is to be 


that cfyftals challenge the precedency 
all others. 


fort of pebble, found in' the river Teſino, 


'reſembling white marble, and called Co- 


lo : indeed Anto. Neri aſſures us, that all 
ones which will ſtrike fire with a ſteel, 


rule. Flints are admirable, and when cal- 
cined, 


-Where peer ſtones cannot be ſo conve- 
niently had, ſand is 
white, and ſmall, and well waſh'd'e'er it 


mouths and ſides of rivers. Our glaſs-hou- 
ſes are furniſhed with a fine ſa 
ſtal, from Maidſtone, the ſame with that uſed 

For 


verine, mix em together, and put em in- 


laded out, as it ſhoots, into earthen pans, 


to the calcar, a ſort of oven or reverbera- 
| . . tory 


Theſe ſtones, Agricola obſerves, muſt be 
{ſuch as will fuſe; and of theſe, ſuch as are 


of 
At Venice they chiefly uſe a 


are fit to vitrify : but Dr. Mevret ſnews, 
that there are ſome exceptions from this 


wdered, and ſearced, make a © 
pure white cryſtalline metal; But the ex- 
pence of preparing 'em, makes the maſters . 


of our glaſs-houſes ſparing of their uſe. 
uſed; which is to be 
be applied: ſueh is uſually found in the 
„for ery- 
for ſand- boxes, and in ſcouring ; and with 
a coarſer, for green-glaſs, from Moolwich. 


cryſtal glaſs, to 200 · lib; of tarſo, 
pounded fine, they put 130 of ſalt of 5%. 


Theory of CR 
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All which are not found in all foſſils; metals, e. gr. we have already ſhewn 
to conſiſt of only the two firſt principles: and ſeveral others, only of the 


three laſt, 


Whether water, the univerſal wine of the antients, which all bodies 


drink, and whereby alone they are ſu 


tory furnace, which is firſt, well heated. 
Here "ey remain, baking, frying, and 
calcining for 5 hours ; during which the 
workman keeps mixing em with a rake, 
to make 'em incorporate : when taken 
out, the mixture is call'd friz or bollito. 
Note, there are three kinds of fvit; 
that here deſcribed is cryſtal frit : the ſe- 
cond, or ordinary frit, for the common 
white, or cryſtalline metal, is made of the 
bare aſhes of polverine, without extracting 


the ſalt from em. The third, for green 


glaſs, is made of common aſhes, without 
any preparation, and a bard ſand abo 
mention d. 

It may be further obſerv'd, that glaſs 
might be made by immediately melting the 
materials, without thus calcieing, and ma- 
king 'em into frit ; but the operation would 
be much longer, and more tedious. 


Now, to proceed to the rw of | þ 
making the glaſs it ſelf ; they take 


of this 
frit, and ſet it in melting - pots in the wor- 
king furnace; adding, in cach pot, a pro- 
pr quantity of a blackiſh ftone, not un- 
ike a load-ſtone, and call'd manganeſe, 
which ſerves to purge off that greeniſh caſt 
natural to all glaſs, and to make it clear- 
er, and more azure, While the whole is 
in fuſion, the workman, here calFd* the 
conciator, in thegreen-glaſs-houſestheſoundey, 
mixes the metal well together, with bis 
ſquare; and with a ladle skims off the ſand, 
over which is a whitiſh ſalt continu- 
ally caſt up from the metal, and ſwim- 
ming on its ſurface ; which is always in 


the greater quantity, as the polverine was 


weaker ; and which, unleſs ag yoo. -- off, 
would make the glaſs brittle, and unfit 
working, | 
When the vitrefaction is compleated, and 
the metal found ſufficiently clear, and 
fine ; they proceed to form it into the 


works required: in order to this, the 


rator dips a hollow iron into the melting 


pot, turns it about, and takes out e- 


to grow and increaſe, be to 


be deem d a principle; will admit of ſome doubt: Sir J Newton defines it 


nough for the veſſel or work it is intended 
for; the metal ſticking to the tron, like 
ſome glutinous or viſcid juice. While tis 
yet red hot, he rolls it to and fro, on a 
marble, to unite its parts more firmly : 
then gently blowing into the iron, he rai- 
ſes or ſwells. the metal ou as in blowing 
into a bladder. This blowing he repeats 
again and again, till he has attained the 
eſtin'd bulk ; then whirling it about his 
head, he lengthens, and cools the glaſs ; 
and, if the deſign require it, moulds it in 
the ſtamp-irons, and flats the bottom, b 
preſſing it on the marble : and thus deli. 
vers it tothe maſter workman, who break - 
ing off the collet, by which it adhered to 
the blowing: iron, proceeds, as occaſion 
requires, to faſhion it further ; e. gy. if it 
be for a drinking glaſs, with his ponteglo he 
ſticks the glaſs, and ſealds it ; with his 
aſſago makes the bowl; with his procello' 


hisſheers duts off what is ſuperfluous. Thus 
be repeated as oft as the glaſs cools,) am- 


to the form intended; and, if need be, 
feet and handles are faſtened on; and ri 
garines and marblings wrought. | 

| Asfaſt as the maſter finiſhes them, ano- 
ther takes em up with an iron fork, and 
places em in a tower, over the melting fur- 
nace, to anneal; into this tower, there is 
a hole, by which the heat and flame are 
received the furnace; and after. the 
glaſſes. have ſtood here fome time, the 
are put into iron pans call'd fraches, which 
by degrees are drawn, by the ſarole-may, 


for further off, along an appendage of the 


rower called the leer, 5 or 6 yards along, 
that they may cool by degrees: when they 
are arrived at the end of the leer, they 
are quite cold, and thus taken out, fir for 
uſe. Antonio Neri de Arte Vitraria, and Dr. 
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widens and makes it hollower; then with : 


with blowing, preſſing, ſcalding, (which are ro _ 
plifying, cutting, Ste. the work is brought 
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an infipid ſalt ; but with that 2 author's leave, water's being a diſſolvent | 
or 


of ſalt ſeems to diſqualify it for being a ſalt it ſelf : we know of no ſalt in 
nature that diſſolves any other ſalt. fog 15 

Others call it che cave of all things, and tis certainly che remote mat- 
ter of all foſſils; and may thefefore be ronſider d as conſtituting a pecu- 
liar claſs of body. See the Chapter of water, as an element or inftru- 
ment. 5 | E 


Of all theſe principles, the ſulphur is the only active, and vital one; and 


that whereon all life and motion depends; for mercury, e. gr. is inert, and 
never acts, unleſs when acted on by ſulphit of fire: and ſalts are never dif- 


ſolved, but by fire alone; nor does water act but by heat; without which 


it would be a fixed maſs, or ice: and as to earth, no body doubts it mere- 

ly inert, and inactive. So that all the activity in the foſſil or mineral king- 
dom conſiſts in the ſulphur alone: and hence ſome of the later chymiſts have 
_ denominated ſulphur, active, maſculine, &c. with regard to which the reſt are 


inactive, torpid, feminine, '@c. See further in the chapter of the operations. 


of chemiſtry, and that of fire, water, &cc. 5 | 
We now proceed to Wgetülee s.. 
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. defi Piegetable isa body generated of the earth, or of ſomething arifing of the 
25 A 79 5 to which 4 259 15 or is connected We Wenn call d A Y, te . 
which it receives the matter M its nouriſhment, and increaſe ; and confifts of juices, 
and veſſels, ſenſibly diſtinft from each other: or; a vegetable is an organical body, © 
| compoſed of veſſels, and juices every where diſtinguiſhable from each other; to which- 
. body grow roots, or parts whereby it adheres to ſome other. body, from which it 
| | derives the matter o its life, and growth. | e e 
J This definition furniſhes a juſt and adequate idea of a vegetable: ſor by 
Air wh its conſiſting of veſſels and juices, it is diſtinguiſhed from a follil ; and by its 
| adhering to another body, and deriving its nouriſhment therefrom, it is diſtinguiſh'd. 
from an animal *. | l e 
A vegetable is defined an organical body, becauſe conſiſting of different 
arts, which jointly concur to the exerciſe of jthe ſame function: adheri 
y ſome of its parts to another body; for we know, of no plant that is abſo- 
lutely vague and fluctuating, but has ſtill a body it adheres to: tho* that 
body may be various, e. gr. earth, as in our common plants; ſtone, as in 
*  rock-plants ; water, as in the ſea-plants; and air, as in ſome mucilages. 
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61 5 * Few authors but obſerve the near a: ſon that countrymen, in pruning, and lop- 
| . | | nalogy between the vegetable and animal] ping trees which they would have grow 
#1 — oeconomy and ſtructure. M. Reneaume,| again, cover the wounds, and the remains 
from a ſurvey ofplants,concludes, 10, That | of the ftamps, with earth or clay, to pre- 

the root in plants, does the office of the vent an extrav2ſation, which would drain 

parts contained in the belly of animals em of all their vital moifture. A 

deſtined for nutrition ; it being this chiefly | hence, likewiſe, it is, that when the 

that prepares, digeſts, alters, and changes | branch of à tree is broke, without the 

the fo into a nutritious juice, to be af-| bark's being entirely ſeparated, if the pie- 
terwards diftributed to all parts. 20, That|ces be ſer again, and the fracture tied 

the trunk, and branches of trees, hear ſome | with a bandage, capable of retaining the 
relation to the exterior members or limbs of | ſap, and excluding the acceſs of the air, 

F : = an animal, which it may indeed ſubſiſt with- the branch will heal again, a callus be 
. 1 out, tho their rotting, and mortification,} form'd, Sc. juſt as in a fractur'd bone. 
4 | : . does frequently occaſion a total deftruc-| Mem. de I Acad. An. 170). . 
if 5 + tion thereof. 3*, That tis with good red ES. . 
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As to thoſe few plants which appear 


ner of growth is ſomewhat anomalous *.' Mf. Tournefort 


HEMISTRY.. . - 
to float with the water, their man- Floating Nins. 


has ſhewn that all 


plants do not ariſe, ſtrictly, from ſeeds, but that ſome: inſtead of ſemen, 
depoſite, or let fall a little drop of juice, which ſinking in the water,, by 


ſtic 


its gravity, reaches the bottom, or ſome rock, Oc. in its way to which it 
| , ſtrikes root, and ſhoots into branches; ſuch is the origin of coral f, 
which by diſtillation yields a volatile-falt.7 .. E TR RTER 


= 


+ 
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Add, that the root of a plant may have any ſituation at pleaſure, with Situation of the 


reſpect to the body thereof; nor needs it either be loweſt or higheſt, Oc. 

Accordingly in aloes, doral, moſſes, fungus 

th dou nward jj. 

wow of vegetables, 
y 


permoſt, and its 
The veſſels, or containing 
bound, or connected together 
by 
its eart 


oil, 


rooms, particularly the neptune cap, which 
are madly e e body : bu 


* 


bees u. obſerves, they have been ſome- 
times-obſerv'd with a lirtle pedicle, which 


might have ſuſtained them. And hence he 


- infers, that they originally grew to the 
bottom, and had their generation like the 
reſt, He adds, however, that when they 

have loſt their pedicle, tis e they 

are fed by ſome juice, which the ſea wa- 
ter lets infinuate thro! the pores of their 
ſurface. Mem. de Acad. An. 1700. 

+ Coral has been ſuſpected by the natu- 
raliſts of all ages for a ſea-plant.; but the 
moderns have demonſtrated it ſuch; and 

even diſcovered its flowers and ſeeds, 


That illuftrious naturaliſt the Count de! 


- Marſigli, having long doubted the vegera- 
ble nature of coral, was at length convin- 
ced by the following experiment : having 
Reep'd ſome coral, freſh gather'd, in ſea- 

water; he perceived, in a ſhorr time, that 

the little ruddy tubereles which appeared 

on the ſurface of its bark, began gradually 
to unfold ; and at length opened into. 
white flowers, in the form of ſtars of eight 
points, which were ſuſtain d by a little calx 
divided in like manner into eight parts. 


pon taking the coral out of water, 
the flowers immediately cloſed, and 4 


return'd into red tubercles as before; 
which tubercles being cloſely ſqueezed, 
yielded a ſort of milky juice, And upon 
returning the coral into the water, as be- 

fore, the tubercles, in an hours time, o- 


- 


= 
BY 


as a gluten; which being exhauſted 


fire, air, age, or the like, the plant moulders, or returns again into 
h, or duft : thus in vegetables burnt by the intenſeſt fire, the 


* There are ſome ſpecies of ſea-muſh-[pened, or flower'd «-freſh'; And this was 


continu'd for-6 or 8 days,when the buds or 
tubercles ceas'd to blow any more. In 10 or 
12days they became detach dfrom thecoral, 
and ſunk to the bottom, in form of little 

yellow balls. Theſe tabercles, then, ac 

cording to the analogy of plants, ſhould- 
be the flowers of coral; and the milky vif-- 
cid juice, contain'd therein, the ſemen ; 
accordingly tis held, that when this juice 
falls on a properly diſpoſed ſubje&, or 


nidus, a new coral ariſes therefrom. | 
Add, that the analyfis of coral, anſwers © 


preciſely to that of other ſea- plants, all 
of em affording a volatile urinous ſalt, and 
a thick blackiſh, fetid oil, Mem. de 4-. 
„„ i OC 
There are corals of divers colours; the 
moſt uſual, and valuable, are red, and 
white; others are feuillemort, carnation 
green, yellow, aſh-colour'd, Oc, Four. 
des Scavans, An. 1710. „5 £5 


The vaſcular ſtructure of vegetables is 


rendered very apparent by an experiment 


s, Oc. the root is frequently up- 


of Mr. Mibugbiy; raping of ſome pretty, ; 


big branches of birch, and maki 


ter, and holding the branch- upright, the 


Water, in a few minutes, ſunk into the vel. 
ſels of the wood, and running quite thro” 
the length, dropt our of the end*confidera: 
bly faſt; continuing ſo to do; ſo long as 
water was pour'd on. The ſame ſuc- 


ceeds in ſycamore, walnut, r. tho the flax 


— 
99 . 


| a ing a ſort 
of baſon or reſer voir, on the end thereof 
with ſoft wax ; upon filling this with wa- 


Root. 


conſiſt of mere earth, Vaſcular part of 


14 


* 


29 


Abſorbent veſſels 
of plants. 


xth or matter of veſſels is leſt entire, and undiſſoluble by its utmoſt force; 


nor ſulphur, but earth alone. 
The roa or part, hereby 


ele by Ca 
4, and conſequently, the matter thereof is neither water, nor. air, nor ſalt, 


| : vegetables are connected to their matrix, and 
by which they receive their nutricious juice, conſiſts of an infinite number 
of vaſa ab ſorbemia, which being diſpers d thro the interſtices of the earth, 
attract and imbibe the juices of the ſame * ; conſequently every thing 
in the earth, that is diſſoluble in water, is liable to be imbibed; as air, 


— of minerals, metal, &c. and of theſe do plants really 


Theſe juices are drawnfrom the earth, very crude; but b 
and fabric of the plant, and the various veſſels 


are ſtrained thro”, | 


— 


©” become changed, further elaborated, ſecreted: and aſſimilated to the fub- - 


ſtance of the plant. 


The motion of the nutricious juices of vegetables is produced, muobp like 
that of blood in animals, by the action of the air; in effect, there is ſome- 
thing equivalent to reſpiration throughout the whole plant. 

57 E of this we owe to the admirable Mrlprghi, 'who firſt ob- 
ſervid that vegetables conſiſt of two feries's.or orders of veſſels; 19, Such as 
receive and convey, the alimental., juices, anſwering to the arteries, lacteals, 


_ weilts,, &c. of animals. 20, Tracheæ or- air-veſſels, which are long hollow: - 


pipes, wherein air is continually received and expelled, i. e. inſp̃ired and 
expired; within which Trachez, he ſhews, all the former ſeries's of veſſels. 


are contained. 


: 


bibes its food, mewhat controverted : 
ſome will haye it effected by means of the 
preſſure of the atmoſphere, in the ſame 
manner as Water is raiſed in pumps : Bur 
this is precarious; as being founded on the 
ſup fition that the abſorbent tubercles are 
vold i of air: beſide that the atmoſphere 
could only raiſe the juice 32 foot high, 
whereas there are trees much higher, O- 


| 
| 


-  thers have recourſe to the principle of at- 


traction, and ſuppoſe the power that rai- 
ſes the ſap in vegetables, to be the ſame 
with that whereby water aſcends in ca- 
pillary tubes, or in heaps of ſand, aſhes, or 


de like; But neither will this alone ſuffice 


ception of the food 


ro raiſe water to the tops of trees. One 


| 


would ſuſpeR, therefore, that the firſt re- 
Pp „and its propagation, 


thro the body, were effected by different 


N ich is confirm d by t nan the Article e Mater. 


i 


el ae whereby the root im- 
fed, + omewhar | 


| 


* 


Hence it follows, that the heat of the year, nay, of a day, of a ſingle hour, N 
or minute, muſt have an effect on the air included in theſe Trachea, i. e. muſt 


Some. of our ableſt naturaliſts hold wa- 


ter the only nutritious matter of vegeta - 


bles : Helmont and Mr. Boy 


le give us ſome 


experiments which very much favour 


th 


uantity of earth, and planting a willow. * 


is doctrine. The firſt, weighing a 


therein, which he water d with rain, or. 


diftill'd water ooly,; in 5 years time rai- 


fed it from 5 pound weight, to 169 pounds. 


di 


ounces; and this without any greater 


minution of earth than 2 ounces: and Mr. 


le found thelike experiment to ſucceed. 
* ſquaſh ſeed. Dr. Woodward, pt the 


other hand, has ſame curious experiments, 


which ſeem to overturn this notion, and 


to prove that mere elementary water is 


not proper food for vegetables; the wa- 


ter, according to him, only the vehicle of 


the alimentary matter, the earth contain d 


therein, ſupplying all the vegetation. S 


Oy 


Fare preſſed; and by that 


and ſo accelerated.” By which propulſion, the juice is continually commi- 


nuted, and render d more and more 


H EMI STR Y. 


arify it, and conſequently dilate the Trachea: whence ariſes a perpetual a % 


ring or ſource of action to promote the circulation in plants. 


ſubtile, and ſo enabled to enter veſ- 


ſels ſtill finer and finer * ; the thickeſt part of it being, at the ſame time, 
ſecreted, and depoſited into the lateral cells or loculi of the bark, to defend 
the plant from cold, and other external injuries. | 


he juice having thus gone its ſtage from the root to the remote Circulatias of 


branches, and even the flower; and having, in every part of its progreſs, 


paſſes out into the bark, the veſſels whereof are. inoculated with thoſe 


wherein the ſap mounted; and thro* 
' thence to the earth again. And thus 
„But there. may ſeem ſomewhat of 

difficulty behind; viz. why. the. preſſure 
and contraction of the air, in the Traches, 

ſhould determine the juice upwards; ra- 
ther than in any other direction? To 
which it may be anſwer'd, that the heat 
being greater toward the root, than the 
top; the air is more rarified, and conſe- 
quently the compreſſion the juices under- 
BY, 1s greater, in the former place than the 
latter; fo that they muft be determined 
that way, for the ſame reaſon as the 
moiſture of wood, when burning, 
4 25 thro the part furtheſt from the 


The notion of the ſap's circulating, 
Was entertain d by ſeveral authors, much 
about the ſame time; without any com- 
munication from one to another; parti- 
cularly M. Major, a phyſician of Hambourg, 
M. Perrault, Mariotte, and Malpighi. It has 
met, however, with ſome conſiderable 
oppoſers ; particularly the excellent M. Do- 
dart, who could never be. reconciled to 
One of the great arguments for it, is, 
that the ſame e agg of ligature and 
inc iſion which evince a circulation of the 
blood in animals, ſucceed, in the like 
manner, in plants; particularly in ſuch 
as abound with ſap, as the great tithymale, 
milk-thiftle, Sc. For a metalline girt be- 
Ing here fix'd tight round the ſtem; the 
art above it is found to ſwell very con- 
derably, and that below. it a little, 
Whence it appears, that there is a juice 


depoſited ſomething, both for aliment, and defence; what is redundant, 


theſe it redeſcends to the root, and 
a circulation is eflected f. 13 ee 


aſcending from the root, and likewiſe ano- 
ther deſcending from the branches; and 
that the latter is thicker than the former; 
which quadrates exactly with the common 


in capillary veſſels, in form of a ſubtle 
vapdur, which condenſed in the extremes 
of the plant, by the neighbourhood'of the 
cold air, turns back, in form of 'a liquor, 
thro' the more patent pipes of the inner 
bark, 4 | LY | : | 122 1 BY $49 

M. Dodart, inftead of the ſame Juice's 
going and returning; contends for two ſe- 
veral juices ; the one, imbibed from the 
ſoil, fied in the root, and thence tranſ- 
mitted to the extremes of the branches, 
for the nouriſhing of the plant; the o- 
ther, receiv'd from the moifture of the 
air, in at the extremities of the branches: 


juices are not the ſame. One of his chi 
arguments, is, that if two trees of the 
ſame kind be tranſplanted in one day, 
after firſt cutting off their roots, and 
branches; and if after they have taken 
root again, ſome of the new ſhoots, put 
forth each year, be cut off one of them, 
it will not thrive half ſo well, notwith- 
ſtanding its root and trunk's being entire, 
as the other. This he conceives ro be a 
roof of the planr's deriving nouriſhment 
5 the branches; and concludes it to be 
an aerial nature, becauſe form'd of the 


moiſture ' of the air, dew, Sc. whereas . 


that imbibed from the ſoil, is terreſtrial, 


Sec. Hiſt. de %%%. Rey, An. eg. 


But 


ſyſtem ; the juice being ſuppoſed to axriſe | 


ſo that the aſcending and deſcending. 


145 


R : 
„ 


For by the ber of the Trachea, the veſſels containing the juices, Ef*# of but 
means the juice contained is continually propel 3 


contracted by the cold of the air, the other veſſels are caſed, and re- 
taxed, and ſo diſpoſed to receive freſh food for the next day's digeſtion, 


experiment of the reverend Mr. Laurence: 


is imbibed by the roots, is not very clear ; 


woody part, 


the root up the trunk, proper to receive 


the bark, do grow, 


{ 2» V Pe) "4 
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Thus is every vegetable acted on by heat or cold, during the day-time; 


eſpecially 
e eſſed, 


gth evacuated, 


and the veſſels exhauſted : And in the night again, the ſame Trachea being 


and excretion. And 


thus plants may 
time“. ; LSD 


But what ſeems to be an experimentum 
erucis, and to decide the controverſy in 
favour of a circulation, is the following 


On a branch of plain jeſſamin, whoſe ſtem 
ſpreads into two or three branches, in- 
oculate a bud of the yellow-ftriped jeſſa- 
min; and as the tree comes to ſhoot, the 
following ſpring, ſome of the leaves will 
be found tinged here and there with yel- 
low.; and this even on the other branches 
not inoculated ; till, by degrees, the 
whole tree, even the very wood of the 
oung ſhoots, Per all” variegated, or 
Ariped green and yellow. 8 
What courſe the juice takes after it 


the 


vellels that take it up to convey it 


- thro' the plant, are too fine to be traced : | 
and hence it has been controverted, whe- 


ther it is by the bark, or ne BY: or the 
that the plant is fed. _ | 
Some contend for the wood, which they 
obſerve to conſiſt of flender capillary 
tubes, running parallel to each other from 


in a fine vapour; in the aſcent whereof, 
the fibres become opened, and their ſub- 
ſtance increaſed. * And thus it is, that the 
trunks of trees increaſe in circumference, 
by ingeſtion. FFF 

The more common opinion is for the 
bark; the juice raiſed by the capillaries of 
the wood, is here ſuppoſed to deſcend by 
the lar er fibres placed in the inmoſt part 
of 'the bark, immediately over the wood ; 
in which deſcent, the ſap, now ſufficient- 
ly prepared, adds a part of its fubſtance to 
x =. contiguous wood; and thus increaſes 
by appoſition. And hence it is, that hollow, 
curious trees, which have neither pith, 
nor wood, except juſt enough to ſuſta in 


1 


be ſaid to eat and drink in the night- 


„ 


Dr. Tonge, communicared to him by an 
eminent planter in Gloceſter hire; viz. that 
by binding a tree round about very eloſe- 
ly, and Rtrongly, with cords, ſo as to in- 
pt what riſes betwixt the bark and- 
the wood, the bloſſoming, and bearing of 
the tree is retarded : And by ſuch means, 


bringing on too early a ſpring, endangers 
the Us ruftion of Ss FM Ge. be 
has often prevented a ſearcity of forward 


froſts. Phil. Tranſact. N 


ſociety, Dr. Beal affures us from his own 
experiment, that if a circle be dra wu round 
a common Exglis tree by inciſion to the 


way; the tree will die from that 

grow on, and proſper, notwithſtanding 
the inciſion. He a ds, that he has een 
ſome old huge aſhes, which had been bared 


of their bark by the deer, from the root | 


fruits, which are a by the late 
6 . & af | C 
Add, that in the journals of the royal 


pers up- 
wards : only the part below the cleft-will 


while the ſun's force is conſiderable ; the ſap-veſlels ſqueezed, - 
and the ſap protruded, and raiſed, and at — 


* 
T 


he 
| | What confirms this, is an obſervation of 


in ſome years, when the open weather 


ſolid timber; how thin ſever the knife 
be, and tho" nothing at all be taken a- 


to the height of four feet quite round; 


and yet haye continued their growth for 


many years; and ſome bark, which was 


lefr in ſome few places, no broader than 
an hand, had a freſh verdure more lovely 
than any other part of the tree. Phileſ: 
Tran ſact. N 46 0 : ; in To a 2 1 7 l : ; 

To this others object, that there have 
been trees known to grow, and pur. forth 
leaves and flowers for ſeveral years, with- 
out any bark ; particularly that elm in the 
Twilleries, whereof an account was given 
to the royal academy; by Monſieur Parent. 
Add, that the plantane and cork- tree caft 
their barks, and get ne ones, as ſerpents 


— 
** 


ſuch tranſition, 


and bear 


how the bark, . 
ſhould contribute to ſupport of the 


b 


caſt their skins; and "ris hard to conceive - © 


: Theory of d QARMIS is 


Ihe humour or ſap of a plant, then, is a juice furniſhed by the earth, 
and changed into the plant.; conſiſting of ſome foſſil parts, other 


* 


s de- 


rived from the air, and rain; and others from putriſied animals, plants, 


cc. conſequently, in v 
earth; and, — 


vegetables always yield ſomewhat which the load- ſtone 


plant. Beſide, in . plants, as the vine, 
8 Sc. the bark is very inconſiderable 
but the pith very copious; which ſhould 
ſeem to intimate, that they are fed by 
the latter rather than the former. And it 
is further obſervable, that in proportion 
as they grow old, the pith becomes fi- 
brous, and woody; which ſhews, that 
the pith is diſpoſed by nature to form 
woody fibres; and therefore may be pro- 
per to furniſh wood with its nutritious 
juice. gl BY f 3122 . 
Laſtly, it is obſerved, that if you cut 
off a ring of bark around a tree, three or 
four inches broad, parallel to the horizon; 
and thus lay the wood quite bare, ſo 
that the tree cannot receite any nouriſh-: 
ment by the bark 7 Will it not ſoſe its 
leaves; nay, it will bear flowers and 
fruit the ſame Jear, and this double its 
uſual crop : cho in the ſucceeding win- 
ter, all the branches above the inciſion 
will die. Hence, M. Parent argues, that 
the juices which produce and nouriſh the 
leaves, the flowers, and fruit, do not 
aſcend by the bark, but by the pith ; but 
_ thoſe which nouriſh the wood and bark, 
by the bark and that the quantity of the 
juice which ſhould naturally have paſs d 
by che ith, 38 augmented with 
t which ſhould have paſſed by the 
bark, is the cauſe of the extraordinary 
oduce of fruits and flowers. In effect, 
ys M. Fontene#e, the pith of plants, like 
the medulla in animals, is a collection of 
an immenſe number of little. veſicles, 
which ſeem deftin'd to filtre and elaborate 
a finer juice than ſhould ſeem neceſſa 
for the nutrition of mere wood, Hip. ds 
I Acad. A. 1709. : * : | . 
In anſwer to all this, the retainers to 
the bark alledge, chat the parts of a tree 
disjoined from their whole, may take 
8 2 them 3 of nutritious 1 80 ſuf⸗ 
ient to make them vegetate. us, the 
branches of elder, willow, c. cur from 


bark ſhould not 
they will receive ſome from the 


form 


etables are contained all kind of ſalts, oil, water, 
kinds of metals too, inaſmuch as the aſhes of 


urrractCLeẽ 
ee. without being ever put in the nd; 
and pieces of wood, -half dry, — 
owing to ſome remaining Juice agitated 
warmth and action of the air. And if 
parts thus cut off may. vegetate; much 
more may thoſe which fill adhere to the 
deprived of new. juices; fince, tho the 
| rniſh them any, yet 
1 


that 2 of the wood which was laſt 
U 


nomena of the elm in the 


Tuwilleries, the 


.aſh's of Dr. Tenge, and the olive - trees of 


M. Magnol; extepting that in this laſt in- 
ſtance, the vegetation is more abundant, 


which mow a new difficulty, . _ _ 
To ſolve this, M. Reneaums obſerves, that 

the buds out of which flowers and fruits 

ariſe, are form'd at the ſame time as the 


tons wherein theſe fruit buds are contained, 
are eaſily diſtinguiſhed from the buds that 


buds require nothing but to be - 
ed, which ſometimes does not happen, in 

erfection, till the ſecond year: that it 
is eaſily pla this expanſion ſhould not 
ſucceed ſo well, when, belide a compe- 
rent ſtock of juice, in reſerve, new juices 
are brought by the bark, in too great 


of the forming part. Thus, by cutting off 
the communication of new juices by re- 
moving ſome. of the bark, the 


greater number of flowers and fruits. 
As to the elms of Luxembourg, M. 


the ſtock, will ſhoot forth leaves, twigs, 
$65 Vu lf . 


neaume examined them himſelf, and found 
they were not ſo naked, but that there 
„„ were 


. C 


| known to do the ſame : which muſt be 


lenty to be ſufficiently attenuated, and 
ubtilized, for,entring the minute veſicles 


— Ty 2 2 


Logredients 


the ſap. | 


” n 


tree, which can ſcarce ever be entirely 


and has not altogether loſt its cor- 
tical nature. This accounts for the phe- 


after taking away the bark, than before; 


young branches whereon they grow ;. for 
old wogd never bears any : 8 ut⸗- 


yield nothing but wood : that theſe fruit - 


| 5 | | . is diſ- 
E to infinuate more readily into the 
ittle veſſels; and thus to give riſe to a4 


ww 


. + — 9 7 
we. © PS %7 © 
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Gradual progreſs This juice enters the plant in form of a fine and 
of the root, the more it retains of its proper nature; and 


PY | 
of the ſap 


the further from the root, the more action it has ſuſtained, and 
it approaches to the nature of the vegetable. 
nſequently, when the juice enters the root 


Is the trunk 
and branches. 


Is the buds, 


Is the petala, 


aration 


1 Zo. & 
= + BY M0 


7 


the nearer it is to 


and ſubtile water; which, 
the nearer 
(the bark whereof is fur- 


niſhed with excretory veſſels, fitted to diſcharge the excrementitious part) 
it is earthy, watery, poor, acid, and ſcarce oleaginous at all. Tas 


In the trunk and branches it is 


- . a - 
* 


For thoſe tender leaves being ex 


and here having unfolded the leayes, theſe come to ſerve as 
circulation, and further preparation of the: juiccd mee. 
{ed to the alternate action of heat and 


further prepared, tho it flill continues 
acid; as we ſee by the tapping or perforating of a tree in the 
February, when it diſtils a watery juice apparently acice. 
The juice being hence carried to the gems or bud, is more concocted; 


month of 
+ TIPS ES $695 


cold, moift nights, and hot ſcorching days, are alternately expanded and 


contracted; and the more, on account of their reticular texture. 
By ſuch means is the juice ſtill 


further alter d, and di eſted; a8 


it is further yet, in the petala or leaves of the flowers, which tranſmit 
the juice, now brought to a further ſubtility, to the ſtamina : ' Theſe 


were ſome remains of the inner rind or 
bea, whereby the juice might mount: 


And the ſame, doubtleſs, was the caſe of 


the aſhes' mention'd by . Add, 


that M. Maraldi obſerved to the royal 
academy, that a ſhoot of a plum- tree ha v- 


ing been broke, ſo as only to hang by a 


piece of bark; yet, upon raiſing and ſet- 
ting the fractured parts, it produced 


. wood, flowers, and fruit. 


From the ſame obſeryation of the elm 


of Luxemloure, M. Reneaume even draws a 
concluſion in behalf of his ſyſtem, viz. 
that it is the bark forms the blea or bleak ; 


and that as the bleu is the wood laſt 


form'd, all the wood comes from the bark. 
The bark, Iber, is to be conceived as 


conſiſting of a number of  cylindric and 


- their interffices are canals. 


concentric ſurfaces, . whoſe texture is 
reticular, and in ſome trees apparently ex- 
tenſible every way, by reaſon the fibres 
thereof are ſoft and flexible. While in 
this condition, they are either hollow, 
and ſo real canals; or, if they be ſolid, 
he nutri- 
rious juice which they are. continually re- 
ceiving, and which, part of it, is detain'd 
in them, makes them grow both in length 
and thickneſs, ſtrengthens, and brings 
them nearer each other. Perhaps the lon- 
| mage fibres may grow the faſteſt. By 
tuch means, the texture, which before 


. 


was reticular, becomes an aſſemblage of 
ſtrait fibres, ranged vertically, apd parallel 
one. behind another; 1. e, it becomes. 2 
new woody ſubſtance, unger. the name f 
lea. 23 3 2 84 5 7312 5 

While the blea remains, any thing ſoft 
and retains ſomewhat of the nature of 
a bark; it may maintain a feeble vegeta- 
tion: but when it is grown abſolutely 
hard and woody, it can no longer contri- 
bute tbereto. The vegetation, of young 
branches is the moſt lively and vigorous, 
and the only one that goes as far as the 
flowers and fruits, by _ reaſon; they. arg 
little elſe but bark, * 
For the pith; as the woody ſubſtance of 
the trunk becomes more woody, the pith 
is compreſſed and ſtraiten d, to. ſuch de- 
gree, that in. ſome. trees it quite diſap- 
pears: Whence it appears, that its office 
in 5 is not ** We e ſince 
its uſe is not perpetual. _ By its ſpongeous 
ſtructure, it hola Den f 3 
any ſuperfluous moiſture tranſuding thro 
the pores of the woody fibres: And if by 
the exceſs of ſuch moiſture, or the like 
cauſe, it corrupt and rot, as frequently. 
happens in elms, the tree does not grow 
the worſe for it. A convincing proof, 
it is of no great uſe. See the Hif. de 
[ Acad. R. des Sciences, Au. 1711. Ws 
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communicate it to the farina, or duſt in the apices, which is, as it were, ur Fe. 
the male ſeed of the plant; where having undergone a further matura- 
tion, it is ſhed into the piſtil, which per forms the office of a womb or | 
uterus : and thus having acquired its laſt perfection, it gives riſe to à new g % of 
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* The generation of plants bears a near | and, by ſome magnetic power draws the 
analogy to that of ſome animals, particu-{ nouriſhment from other parts of the plant 
larly Rach as want local motion; as muſ- | into the eee. of the fruit; and thus 
eles, and other immoveable ſhell-fiſn, makes them ſwell, grow, GW. 
which are hermaphrodites, and have the Accordingly, the diſpoſition of the piſtil, 
genital organs of either ſex. + land apices about it, is always ſuch, as that 
The flower, for all its finery, has been | the farina may fall on its orifice : tis uſu- 
allowy'd for the pudendum of à plant: but ally lower than the apices ; and when we 
the deſign of ſo mueh mechaniſm, and ſo perceive it grown higher, we may con- 
many parts, was but little underſtood : clude the fruit has begun to form itſelf, 
To inſtance in a tuliß; its flower conſiſts and has no further occaſion for the male 
of ſix leaves, in the middle Whereof a- duſt. Add, that as ſoon ag the affair of 
riſes the piſtil, and around that are ranged ation is over, the male parts, toge- 

a number of little threads, which termi- | ther with the leaves, fall off; the reſt. of 
nate a- top in little bunches replete with | the work being left to the female: and 
a fine powder. This is the general ſtruc- | at the ſame time, the piſtil, or neck of 
ture of flowers; tho we find it diverſify'd | the uterus, begins to contract irſelf. Nor 
a thouſand ways, ſome ſpecies appearing] muſt it be omitted, that the top of the 
to want one part, and ſome another, and piſtil is always either cover'd with a; kind 
ſome even the hole flower. 14 of velvet-facing, or emits a gummy: a 
The duſt contained in the apices, M. the better to catch; and-retain che du 
DTburnefort too to be only a ſort of exere : of the apices, In flowers that turn down- 
ment, remaining of the Food of the fruit 3 ward, the pifil reaches mueh lower than 
and the ſfamina to be no other than ex - the ftamiua, that the duſt may fall in ſuf- 
cretory ducts. But M. Aorland, M. Geoffroy, fieient quantity from their ap ces, for the 
and other of the later authors, are agreed bufineſs-of impregu ation 
on aſſigning them nobler uſes. On their] This ſyſtem of vegetable generation ſa- 
principle, the famine, with the apices and ſvours much of that admirable uni formity e- 
furina, make the male part of the plant; very where obſery d inthe works of nature: 
and the p fil the female. I] but! tisexperience alone muſt determine for 
At- the bottom of the piſtil of the lilly, it. Accordingly; M. Geoffrey aſſures us, that 
Mr. Bradley obſerves a veſſel, which he in all the obſervations he had made, the 
denominates in a particular manner the cutting off the piſtil, before it could be 
#16745 or womb: it contains three ovaries, impregnated by tbe farina, actually revs. 
whieh are fill'd with little eggs, or rudi? detr'd the plant barren for that ſeaſon ; 
ments of fruit, like thoſe found in the and the fruits abortive And the like has 
ovaria of animals; and which, he adds, been obſerv'd by Mr. Bradliy, and others. 
always decay, and come to nothing, un-] In many kinds of plants, as the oak, 
leſs impregnated with the farina of the pine, willow, &c. the flowers are ſterile, and 
ſame pron, or ſome other of the ſame. w: ſeparate from the fruit: but theſe 
kind. The ftamina, according to him, ſerve flowers, M. Geaffroy obſerves, have their 
for the conveyance; or perhaps: the ſecre- | ftamina and apices,” whoſe: faring may eaſily 
tion of the male ſperm, to be per fected in | impregnate the rudiments of the; fruit, 
the apices, which anſwer ro-the-veficule which are not far off. 
ſeminales; whence, being emitted into the Indeed, there is ſome: difficulty in re- 
orifice of the piſlil, it is either conveyed | conciling this ſyſtem with « certain ſpecies. 
thence into the utriele, to fecundify the of plants which bear flowers wübout 
| ova; or ir is lodg d in the piſtil, | fruit ; and another ſpecies: of the 154 
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- e Six claſſes of juices in plants. | Rs. 
Netvitiow THE foft claſe comprehends the crude, nuritious juice, or the juices 
5 of the root and ſtem of plants; which are little more than the mere 4 


matter of the element as drawn by the root * from the body it adheres to, 
whether it be earth, water, or the like. F 1 


kind and denomination, which bear fruit | the piſtil, or part which becomes the pod, 
without flowers :, ſuch are the palm, | be viewed with a microſcope, e er yet 
hemp, hop, poplar, &*c. which are hence | the flower be blown; the little, green, 
diſtinguiſhed into male and female. For | tranſparent veficule, which are to 'become -” 
| ſhould the farina of the male here | the grains, will appear in their natural 
come to impregnate the'ova of the fe- order, but without ſhowing any thing 
male? This difficulty M. Geoffroy ſolves, | elſe beſide the mere coat or skin of the 
by ſuppoſing the wind to be the vehicle | grain. If the ſame obſervation be con- 
RN che conveys the male duſt to the female tinued: for ſeveral days ſucceſſively in o- 
= 7 gterus which is confirm'd by an inftance | ther flowers, as they advance, the _ 
from Fovianus Pontanus, of à ſingle female | cle will be found to ſwell, and by de- 
palm-tree prowing in a foreſt, which ne- | grees to become replete with a limpid li- 
ver bore fruit; till having riſen above the | quor, wherein, when the farina comes to 
other trees of the foreſt, and being then | be ſhed, will r a, little greeniſh 
in a condition to receive the farina of the | ſpeck or globule, floating about at liber - 
male by the wind, it began to bear fruit | ty. This corpuſcle at fic ſhews no figns 
- | in abundance. 14.9, 2224.24 » {of organization; but, in proceſs of time, 
E | For the manner wherein the male duft | as; it grows in bulk, we begin to diftin- - 
fecundifies the 'ova, M. Geoffrey advances | guiſh two little leaves or horns: The li- 
two opinions; correſponding to the two ] quor waſtes inſenſibly, as the corpuſcle 
A ; [II of animal generation: The firſt, pews till, at length, the. whole grain 
that the farins being always very ſulphu- | becomes ſolid and'opake-; and then, upon 
* rous, and conſiſting of ſubtile penetrative | opening it, we find its cavity fill'd with 
parts, hen it falls on the piſtil, reſolves ; | a young plant in miniature, and eaſily de- 
and its more aQive parts penetrating into | ſcry a plumula, or future ſtem; a radiale, 
the ovary, and ob, excire,a fermentation, or root; and the lobes of the bean or 
1 ; which putting the latent Juices of | the: | pea, 77777 
| young fruit in motion, occaſions the parts It may be added, that the veficu/e, or 
to unfold. In this hypotheſis the grain or. 22 have little apertures which corre- 
 ovumy is ſuppoſed to contain the plant in j ſpond to that of the piſtil, by means where- 
miniature; and only to want à proper of the ſmall particles of the farina will 
juiee to put it * expanding. + f find an eaſy paſſage into the embryo of 
In the ſecond, the favine of the male the grain. To this aperture or cicarricula, 
plant is ſuppoſed to be the firſt germ or the radicle, hen form'd, correſponds ;. 
ſemen of the new plant; and that it needs | and through it, it paſſes, when the grain 
nothing to onable it to unfold and grow, | comes to germinate. See the Memoirs de 
but a ſuitable zides, with proper food, | Fzicad. An. 11177. 
which it finds prepared in the ovary. + '' lf no rain, or other moiſture, ſays 
This latter opinion ſeems more agree- | Dr. Dinge, come at the roots of trees, they 
able to obſervation; for che little em- | will not grow; but if only the tips or 
bryo's of the ovary, viewed with the beſt | points of the roots be Water d, tho all 
microſcopes, don't diſcover the leaſt ap- | the: reft remain dry, they will grow very 
| pearance of a bud before the apices have | well. For the points of the roots ſhoot 
ed their ſeed. In leguminous plants, if | out yearly a ſharp· pointed tender part, 
the petala and. ſtamina be removed, and | ſomething like the ſharp bud at * 
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This juice is found in every part of the plant; and therefore; may de 
held an uni verſal juice; yet we do conſider it as the juice of the root and — 
ſtem, becauſe it is chiefly found therein. Er; | es R | 
By what we have been able to obſerve, it is a ſubacid watery lymph, Its wal. 
7 n ſpecific taſte, or ſmell as not being yet arrived to the matuxit 
of Oilineſs. VVV RR E | 4 

Jo this claſs belong thoſe juices. which diſtil in great abundance from 

wounds or inciſions made in the woody parts of plants : ſuch, e. gr, is 

that tart liquor oozing from the- root of the walnut-tree, when cut Is the let 
off in the month of May; and which is found an excellent remedy againſt “ 
, the epilepſy. % es 6 Hs hg] Ta 


Such alſo is that limpid ſubacid humour' flowing out very. plentiful 


an incifion in the birch-tree, in the month of March, to the value of . The birch, 
veral gallons in a few days. It's a good diuretic, and commended by Hel- 
mont againſt the ſtone and gravel TJ]. e 


: 
4 — 


of a ſprig ; 7 which the root not only | water. Sycamore, I take to yield the beſt - 

enlarges itſelf in the earth, as che branches |-brewing-ſap, being very ſweet and whole- 0 
do in the air, but alfo receiyes its nou- | ſome, 14. hs” e een, 
riſhment; and that tender part is natu -- The bleeding of the birch has afford 
rally moved towards the beſt. moiſſen d ed naturalifts matter of much ſpeculation. 
and tendereft earth. Phil. Tranſact. Ne Willoughty, Ray, Lifter, &c. have made « 
V lerest number of experiments and obſer- 
1 From the latter end of Fanuary to the | vations thereon, Which may let fome 
middle of May, trees will bleed”: thoſe | light into the buſineſs of vegetation in ge* 


that are ſaid to run firſt, are the poplar, | ner. 
aſp, abele, maple, fycumore; ſome, as] ln the birch, the ſap iſſues our ar the 
willows, and the brill, are beſt to tap a- | leaſt twigs of branches, and the ſmalleſt 
bout the middle of the ſeaſon ; and the | fibres of roots, in proportion to their big- 
Walnut toward the latter end of March, | neſs ;: the gravity always promoting the 
They generally bleed a full month in the | difcharge :. fo that 4 branch ar” root 
whole. The beſt time of the day for tap- | which bends downward, will yield mue 
ping, is about noon. The ſycamore will | more juice than another of the fame frze; 
run in hard froſt, when the ſap freezes as | cre&.——PBranches, and young trees 8 
it drops. When a large walnut would | quite away, and held perpendicularl 
run no longer in the Body or branches, | will bleed; and if the tops be cut off, 
it would run at the roots, and that longer | and inverted, they will bleed alſo at the 
on the ſouth or ſunny fide, than on the | little end. In birches, no ſap iſſues out 
north or ſhady fide.” Dr. Tonge, in Phjlo/. | at the bark, be it ever ſo thick; but as 
Tranſa#. Ne 43, SW. , | ſoon as the bark is cat quite thro', they 
To obtain the greateſt ſtore of ſap in | then firſt begin to bleed”: the bark being 
the ſhorteſt time from the body of à tree, | quite off for an hand's breadth round, a- 
bore it quite thro' the pith, and the very | bates the bleeding of the tree above the 
Inner rind on the other ſide, leaving only pared place. A wound made before the 
the bark unpierced, on the north ſide: | ſap riſes, will bleed when it does riſe. 
this hole to be made flopin upward, with The chan es of weather have a great 
a large augre, and that "a a large arm | effect on the bleeding of plants; infomuch. 
near the ground. This way, the tree | that Dr. Jonge is of opinion, could we but 
will in a ſhort time afford liquor enough obſerve it to advantage, we ſhould hence 
ro brew with : and with ſome of theſe | have much better indications of the alte- 
ſweer ſaps one buſhel bf malt will make as rations of weather, in reſpect of heat, 
ale as four buſhels with ordinary | cold, moiſture, Oc. than from any _ 
| fs ther- 
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The vine. 


feſt kind. . 


The cbyle 
5 


body of the plant, which anſwer to the ſtomach, and inteſtines of an ani- . 


like, or greater 
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Such, laſtly, is the juice iſſuing out of the vine, wounded in the fpring- 
time, which always taſtes tartiſh, and ferments like the 
: being held an aperitive and laxative *. 
This juice of the | This juice may be eſteemed as yet foſſil bony 
r the juice of the earth being receive 
lant, retains its nature during two or three circulations ; nor does imme- 


earth : 


grapes themſelves ; 
\crated of, and in the 
into the canals of the 


iately commence a vegetable juice. As is the caſe, likewiſe, in animals; the 


foods taken in by which, cannot be immediately converted into the animal 


nature; but require a ftated time, and a certain number of circalations, 


concoCtions, Oc. | 
This claſs of juices, therefore, we 


look upon as the chyle of the plant; 


being chiefly found in the firſt order of veſſels, viz. in the roots, and the 


The firſt humour of vegetables, therefore, is ſupplied from the earth: 
but in the ſurface of the earth, which is the part plants adhere to, are 
found bodies of all the three kinds : viz. foſſil bodies, and putrified parts of 


ther-glaſſes. When the weather changes 
from warm to cold, the birches ceaſe to 
bleed ; and the next warmth, begin 
in: But, which is very remarkable, 
the contrary always obrains in the wal- 
nut: tree, and frequently in the ſycamore, 
which, upon a fit of cold, will bleed plen- 
rifully, and as that remits, ftop: A morn- 
ing-ſun after a froſt will make the whole 
bleeding tribe bleed afreſh, 5 
Laftly, a culinary fire will have the 
ect than the ſun, and 
immediately ſet them a bleeding in the 
ſevereſt weather. Branches of maple and 
willow, cut off at both ends, will bleed, 
and ceaſe at pleaſure, again and again, as 
ou approach them to, or withdraw them 
rom the fire ; provided you balance them 
in the hand, and often invert them, to 
prevent the falling, and expence of the 
p: yer, being often heated, they will 
at length quite ceaſe, tho no up was at 
any time ſenſibly loſt: and when they 
have given over bleeding, by being brought 
within the warmth of the fire, the bark 
will be found very full of juice. _ 
A hard ligature, made within a quarter 
of an inch of the cnd of a wood-bine 
branch, Dr. Lifer afſures.us, did not hin- 


der its bleedipg at all, when. brought 


within, the warmth of the fire. Maple 
and willow - branches, quite bared of bark, 
and brought to the fire, ſnew no moiſture | 


at all. The | ſame, half bared of bark, 


would bleed only from thoſe half of the 
circles cover'd with bark. A branch of 
ivy, of itſelf, bled a liquid yellowiſh reſin 
from the bark, and near the pith ; but, 


when brought to the fire- ſide, bled a thin, 


dilute, colourleſs ſap, from the interme- 
diate wood-circles. One, or both ends 
of the pith of a willow being ſealed up 
with hard wax, it will yet bleed freely 
by the fire. Branches of willow cut o 

in a very ſevere froſty morning, and 
brought within the air of the fire, would 
ſhew no moiſture at all; no, not when 
held till warm, and often and long turn d: 


* 


yet the ſame branches, after lying all 


night on a graſs : plot, did, next morning, 


| when the froſt was broke, freely bl 


— Laſtly, a twi 
had been cut o 
bled ; being now taken off from the tree, 
and brought within the air of the fi 
and held with the formerly cut end down- 
wards, would not run at all; but with 
the other end down, run a-pace. Pbilaſ. 
Tranſat. No 48, 57, 58, 68. 55 

*The French ladies uſe it to take away 
freckles ; beſide which, M. Reneaume in- 
timates another uſe it is applied to, of a 
ts different kind; diz. miracles. It 
cems, moſt of the miraculous rears, let 
fall by ſaints, madona's, Er. are drops of 
this liquor. Mem de I Acad. An. 1707. 
| „% Co Tn Lo WT” 


of maple, whoſe top 


7 


before, and had then 
off : 
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bles is a compound from all the three Kingdoms. „ 
II Claſs of juices is that of the leaves. The leaves, we have already 


rives any ſulphur from the ſun ; bur that its watery part exhaling, it be- 
comes more oily and leſs volatile. 8 
| juice of the leaves is of three kinds. 


The firſt is the nutritious juice of the leaves; which is that already deſcri- 


animals and vegetables. Conſe ently this prime, radical juice of vegeta- 


ices of the 
_ obſerved, are the real lungs of the plant; and accordingly make a 3 | 
change of the juice which they receive from the roots, and ſtem, by force 
of the air *. The juice of the leaves, therefore, is different from the firſt 
juice; as being more ſulphurous, and further elaborated :: not that it de- 


* 


- only further elaborated in the minute vefcula of the leaves, and 


bed 

conſequently leſs acid, and watery, and more oily, and ſaccharine. 
This is that juice drawn out of the leaves, by expreſſion. Note, The 

leaves of all plants are of different taſtes, from the differences in the oil of 

this juice: that taken away, the taſte is the ſame in all. The oil, therefore, 

is their diſtinguiſning character. | nl gras n, 


F x . | : 5 IS: HAR bo > | * 8 * 3 . N 18 a En F ej 61 N 
The ſecond is wax; which exuding + out of the leaves, adheres to their . 


ſurface, and is ſcrap'd off by the bees, with their rough thighs, to build 
their combs withal. This is chiefly afforded by lavender, and roſemary : 
from which. laſt, I my ſelf have ſometimes been able to gather wax; and 
by the affiftance of the microſcope, any body may plainly perceive the wax 
ſticking on the leaves of that plant. Tho! ſome have miſtakenly 


imagin'd- that it was from the teſticles, or apices of the ſtamina of the 


flower; and others from the petala, or leaves of the flower, that wax was 
gathered. et iis Po SI rags arr fT16e a ET 
Wax therefore is a vegetable, not an animal matter: and hence it is 


that Hungary water, in which lavender is a main ingredient, is frequently 7 * 


found to have ſomewhat of a waxy ſm el.. 
The third is manua; not that wherewith the Iſraelites were fed in the 
deſart, but a drug, fold among us as an emollient, laxative medicine. 


Manna is an eſſential, ſaccharine ſalt, exuding, chiefly, by night, and Marne. 23 


in the ſummer ſeaſon, from the leaves of a ſort of aſh, growing in Cala- 


The great importance of the leaves to WE of Dauphin uſuall die after a 
che „ from common obſerva- too profuſe load of a ſort. o manna which 


tion, viz. that when the caterpillars ſeize on 
a tree in the fruit-ſeaſon, they only feed 
on, and deſtroy the leaves; and yet the 
conſequence hereof is, that the tree ſhall 
frequently appear as if dead, and the fruit 
prove abortive. Mem, de [ Acad. An. 
170. ae | 


ſible, and inſenſible perſpiration -; and 
when either of em is too copious, it fre- 
8 
according to M. Reneaume, that the wal- 


proves mortal. And thus it is, 


they yield. Mem. de F Acad. An. 1703. 
To procure the wax from the combs, 
for uſe : the honey being ſeparated from 
them, they put all that remains in a large 
cauldron, with a ſufficient quantity of 
water ; and thus, by means of a moderate 


- | tire, melt it. This done, they ftrainitke 
I Plants, like animals, have both a ſen-. 


water, c. off, thro a cloth in a preſs. 
Before it grows cold, they ſeum it well, 
and caſt it into moulds. 


* x 


and purified makes the white-wax, _ 
tris 


This is the yellow car, which blanched 


* 
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| bria and Sicily: and adhering thereto in form of a cruſt, to be gather d 
next morning, e er the ſun is up f. Tk Faro f yep | 
5 It does not fall as a dew from heaven; nor is it any thing communicated 
| from the air, as many have imagin'd ; but is a ſweat exhaling from the 2 
leaves themſelves ; as is evident henee, that tho? the leaves be incloſed ina 
„a phial, or cover'd up with à cloth, all night ; they are ſtill found next 
morning with their uſual load of mam. 4 „„ 
The. lixe ſubſtance is found to exude from the leaves of the linden tree 
and poplar, in the heats of May and June, at which time they have a honey- 
taſte, and are even ſeen with a fatty juice on em, which at the approach 


of the cold evening gathers into grains. 


"2 


8 : 1 Claſs of juices are thoſe of the flowers; or the genital parts of plants. a 
In theſe are, fe | | 1 
9 Polatile oil, Firſt, a pure, elaborated, volatile oil or ſpirit, wherein age ron 
lar ſmell of the plant or flower reſides ; and which, by reaſon of its ex- 
treme volatility, exhales ſpontaneouſly ; inſomuch that if the flower be 
af kid for ſome time in a warm place, the odorous juice or ſpirit will be al! 
This oil, or vapour, is ſuppoſed to» be the genial, or ſeminal Aura of the 
plant jor the vehicle of the embryo : conſequently, all that we fo much 
admire in the ſcent of flowers, is the ſpermatic vapour. If the whole plant 
be bruis'd, or rub'd oper ; this odorous ſpirit becomes ſo mia d, or 
confounded with the other juices, as to remain imperceptible, And hence 
the juice expreſſed from roſes becomes of a very diſagreeable ſmell, tho 
| the ſpirit exhaling from the flower entire, be highly grateful 
| is the ſame with that of the root, and leaves, only further prepared. 
It is thicker than the former, and has ſcarce any ſmell at all. Thus, if you 
Þruiſe a hyacinth, or other fragrant flower, and expreſs the juice, it will 
be found altogether inodorous. d ie} 
„ Ihe third is the ſweet juice call'd honey, which exudes from all flowers; 
| aloes, colocyfithis, and other bitter flowers not excepted. | | 


In all male flowers, that have utricles at the bottom of the petala, is 

found a viſeid, ruddy, feet juice, in ſome plenty; and accordingly we ſee 

_ -the children gather cowſlips, fox-gloves, honey-ſuckles, Cc. and ſuck the 

7, honey from em. The bees, too, viſit thefe flowers; and Putting in their 
0 proboſcides, or trunks, ſuck out the honey, and load their Romachs there- 


1 Beſides this ſpecies, which the 1zalians parts of the leaves, in grains as big as 
call Manna di corpo, they have two other | wheat, call'd Marna di fronda. There are 
forts of manna ; one procured, as it were, alſo liquid manna's, brought from Perſia, 
by violence, und by making incifions, pt, &c. but they are little known or 
Which they call Manna forzata, or forxatella; uſed among us. T 
und another iſſuiog out at the nervous a 35 


* — 
> . * 
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15 Theory of CREMISTRT. 
with, to be afterwards diſcharg'd and laid-up in their combs : ſo that ho- 
ney is a vegetable juice ||. Ee 1 K 11 E ns 


Vo Claſs of juices are thoſe of the fruit and ſeed ; the preparation Flew of th 
whereof is nature's final work, which perform'd, the plant ſeems to die, I and ſeed. 
for a time, as all animals are ſeen to languiſh after emiſſion of their 


ſemen. | 4 TOS VVV | 
We always diſtinguiſh in plants between #97 and on59wer ſeed and grufure of the 
fruit; the fruit is the whole — machine, including the ſeed within fn. 5 ME 
it. 'Thus in an apple, the fruir being that eatable pulp, or parenchyma, in 

rhoſe centre are 5 or 6 lobules with kernels, or ſeeds, incloſed therein. 
This pulp ſerves to foſter, defend and nouriſh the ſeed; being, withal, ſo 
contriv'd by nature, that when the fruit ſhall fall to the ground, the pulp Tos afe- 
may ſupport the ſeed, during winter, till the approach of the ſpring at» 
ford it proper matter, and food for growing. 5 

| The juice of the Fruit is like that of the root, only further . elabo- Its juice. 
„ A | 25 e 3 

The ſeed conſiſts of an embryo, with its coat or cover. The embryo, aue of the 
which contains the whole plant in miniature, and which is call'd the gew or . 
bud, is rooted in the placenta, or cotyled on, which make the coat or i- 
crum, and ſerves the ſame purpoſes as the ſecundines, i. e. the chorion, and 
amnios, in animals „„ | + 24.8 „ 
The placenta, or cotyledon of a plant, is always double; and in 
the — or common centre of the two, is a point or ſpeck, which 
is the embryo, or plantule. This plantule being atted on, and mov d by 
the warmth of the ſun, and the earth, begins to expand; and protrudes, 
or ſhoots out its radicle, or root, both upward and downward. By this 
it abſorbs the nutritious juice, from tlie earth; and ſo grows and in- 
creaſes ; and the requiſite heat continuing, the growth continues. 
Thus, e. gr. a pea, or bean, being committed to the ground, is, firſt, found 

to cleave into two parts ; which are, as it were, two leaves, or lobes of 


* 
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Honey was antiently taken for a dew 
that fell on flowers; but what proves this 
a miſtake, is, that the bees only gather it 
after the ſun is up, when there is no dew 
left. It muſt, therefore, either be a li- 
quor prepared in the flower, and excreted 
by its proper veſſels, like manna ; or ra- 

er the fine- duſt, or farina fecundans 
of the apices: for according to the obſer- 
vations of M. du Verney, the bees, when in 
ſearch of honey, fix on no other parts but 
the ſtamina, and apices, and not on ſuch 
as yield any liquor. 5 
| _ What is very remarkable, is, that honey, 

in virtue of its vegetable nature, is diſ- 
covered, by M. Lemery, to contain iron. 


Wbi ch diſcovery may, perhaps, ws? 


iron, we ma 


las an anſwer to M. Geffivy's chemical 


ſtion, viz. Whether there is part 
agen ewithout iron ? For if 75 — 4 
an extrad from the fineſt part of the flow- 
er, and this further claborated in the lit- 
tle viſcera of the inſe&, be. not clear af 

deſpair of ſeeing. any ſe 
See the Hiſt. de KAced. An. 1 08. 
We have two kinds of Honey, cubits and 
yellow : the white call'd alſo virgin: honey, 
trickles out, ſpontaneouſly, from the comb, 
when inverted, c. the ſecond is expreſ- 
ſed from the combs, in a preſs, after ba- 
ving firſt ſoften d em with a little water, 
over the fire. There is alſo an intorme- 


diate ſort, of a yellowiſh white colour, 
drawn by expreflign ion, without fire. 45 


1556 | 


mule, or future ſtem ſhould always get 


bent, for inftance, toward the earth; in- 
ſtead of perſevering in that direction, it 
makes an angle or elbow, and redreſſes 


larly upward, and the radicle downward, 
the diſpoſition ſhould be maintain'd in its 


pot on one fide. 


ſes, being the plant it ſelf in little; 'ris 


of man, fall at random ; and among an 


Theory! of CTT 


the placenta : and in the fiſſure appears a point which ſhoots out a root 


0 


* 


downwards, and a bud upwards; the firſt ſpreading it ſelf in the ſoil to 


catch the moiſture thereof, 


* "T3 very remarkable, how the plu- 


uppermoſt ; and the radicle, or root, be 
turn d downwards ; and this too, perpendi- 
cularly to the horizon : and not only this, 
but if, by any external means, the ſtem be 
diverted from this perpendicularity, and 


it ſelf, | 

he ſame is obſerv d in trees, c. blown 
down, with their roots, by the wind ; or 
in thoſe planted in pots, upon turning the 


Now, the ſeed from which a plant ari- 
eaſy to ſuppoſe, that if it be depoſited in 
the ts "x with the plumule perpendicu- 
future growth. But tis known, that ſeeds: 
ſown, either of themſelves, or by the help 


infinite. number of ſituations of the plu- 


| 1s but one: ſo that in all tho reſt, 


bend, to be able, the one to emerge di- 
rely upward, the other downward. Now, 


the earth, and lengthen by the heat of the 


| whereof will be, the root's recoiling, inſi - 


mule, &c. the perpendicular one upwargs 
tis ne- 
ceſſary the ſtem and root do each make a 


what force is it effects this change, which 
is certainly an action of violence ? 

M. Dodart, who firſt took notice of 2 
phznomenon, accounts for it, by ſuppoſing 
the fibres of the ſtem of ſuch a nature, as 
to contract, and ſhorten, ' by the hear 
the ſun; and lengthen by the moiſture of 
the earth: and on the contrary, the fibres 
of the root to contract by the moiſture of 


fan. On this principle, when the plan- 
tule is inverted, and the root a-top ; the 
fibresof the root being unequally expoſed 
to the moiſture, vi, the lower parts more 
than the upper, the lower will contract 
more; and this contraction be promoted 
uw ics of the upper, from the 

ion of the ſur.. The conſequence 


and the latter emerging inte the air, and be- 
coming the ſtem, or body of the new plant. 


. 


nuating further into the earth, and | a 
ring beneath the body of the feed. a 
word, the earth draws the root toward 
it ſelf, and the ſun promotes its deſcent ; 
On the contrary, the ſun draws up the 
plume ; and the earth, in ſome meaſure, 
ſends it towards the ſame. Mem. de A. 
cad. An. 1700. 7 N 
M. de la Hire accounts for the ſame per- 
pendicularity, by only conceiving the root | 
to draw a coarſer and heavier juice ; and 
the ftem a finer, and more volatile one: 
in the plantule, therefore, we may con- 
ceive a point of ſeparation; ſuch, as that 
all on one fide, - e. gr. the radical part, is 
unfolded by the groſſer, and all on the o- 
cher by more ſubtle juices. If the plantule 
then be inverted and the root a top; as it 
ſill imbibes the groſſer and heavier juices, 
and the ſtem rhe lighter ; the point of ſe- 
paration being conceived as the fixed point 
of a lever, the root muſt deſcend, and at 
the ſame time, that the volatile juices im- 
bibed by the tem, tend to make it mount. 
Thus is the little plant turn'd on its fix'd - 
point of ſeparation, till it be perfectly e- 
ret. Mem. deF Acad. 5 ö b 
The plant thus ere&ed, M. Parent 'ac- 
counts for the ſtems continuing to riſe in 
the vertical dire&ion, thus: The nutriciodꝭ 
3 being arrived at the extreme of à ri- 
ing ſtalk, and there fixing into a vegeta- 
ble ſubſtance; the weight of the atmo- 
ſphere muſt determine ir to fix in a verti- 
cal poſition ; fo that the ſtalk will have 
acquired a new part, perpendicularly ' o- 
yer the reſt; juſt as in a candle, which 
held any how obliquely to the horizon, 
the flame will, ftill continue vertical, by 
the preſſure of the air. The new drops 
of juice that ſucceed, will follow the ſame 
direction, and as all together form the ſtem, _ 
thar muſt of courſe be vertical, unleſs 
ſome particular circumſtance intervene. 
Add, that whereas: the branches are 
likewiſe obſerved, as much as poſhble, to 
affect perpendicularity ; inſomuch, that 
tho' they * forced to ſhoot out of the 


4 


* 


ſtems horizontally, yet in their * 
24 they 


Y 


f 
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Theory of \CutMisnRY 
The two placentulz, or cotyledones of a ſeed, are, as it were, a caſe to 
this little tender plantule, or point; covering it up, ſheltering it from in- 
juries; and feeding it from their own proper ſubſtance, which the plantule 
receives, and draws to it ſelf, by an infinite number of little filaments; or 


ramifications, call'd funes umbilicales, 


the body of the placenta. 


or navel ſtrings, which it ſends into 


5 3 
7 4.548" 


Now when the ſeed is committed to the earth, the placenta ftill adheres row it ſhots 
to the embryo for ſome time, guards it from the acceſs of noxious colds, l reve. 
ec. and even prepares, and purifies the cruder juice the plant is toreceive 
from the earth, by ftraining it, &c. through its own: body. This it conti= + 
nues to do, till the plantula being a little enured to its new element; and 


its root tolerably fix d in the ground, 


they erect themſelves; M. Parent ſolves 
this from the vertical tendeney of the nu- 
& tritious juice up the ſtem: for the juice 
being received, in this direction, into the 
new tender bud, finds at firſt little reſi- 
ſtance; and afterwards, as the branch 
grows firmer, it furniſhes a longer arm of 
a lever to act by. Mem. de I Arad. 
Laftly, M. Aſtruc accounts for the per- 
ndicular afcent of the ſtems, and their 
redreſſing themſelves, when bent; on theſe 
two principles. 19, That the nutritious 
juice ariſes from the root to the top, in 


— 


ongitudinal tubes, parallel to the ſides of 


the plant, which communicate, either by 
themſelves or by means of other horizontal 
tubes, proceeding from the circumference 
of the plant, and. rerminated in the pith. 
29, That fluids contatn'd in tubes, either 
parallel, or oblique to the horizon ; gravi- 
rate on the lower part of the tubes, and' 
not at all on the upper. 8 
For hence it eaſily follows, that in a plant 
fited either obliquely, orparallel to the 
orizon, the.nutritious juice will a& more 
on the lower part of the canals, than the 
upper.; and by that means infinuate more 
into the canals communicating therewith, 
and be collected more copiouſly therein: 
thus the parts on the lower ſide will re 
ceive more accretion, and be more nou- 
riſhed than thoſe on the upper; the conſe- 
quence whereof muſt be, that the extre- 
mity of the plant will be obliged to bend 
upward. 
The ſame principle brings the ſeed into 
its due ſituation at firſt: in a bean planted 
upſide down, the plume and radicle are 


acorn in the ſecond, has a different 


and fit to abſorb the juice thereof; 


ſhoot, at firſt, directly, for about an inch; 


but thenceforth they begin to bend, the 
one downward, and the other upward. 
The like is ſeen in a'heap of barley, to 
be made into malt, in a quantity of acorns 
laid to ſprout in à moiſt place, n each 
gra in of barley, in the firſt caſe, and 2 
tua - 
tion: and yet all the buds tend directly 
upward, and the roots downward, and 
the curvity, or bend they make, is greater 
or leſs, as their fituation approaches more 
or. leſs to the direct one, wherein no cur- 
vature at all would be neceſſary, Now, 
two ſuch oppoſite motions. cannot ariſe; 
without ſuppoſing ſome conſiderable diffe- 
rence between the two parts. The only 
one we know of, is, that the plume is fed 
by a juice imparted to it by tubes, 
lel to its fides ; whiereas the. radicle im- 
bibes its * nouriſhment” at all the pe 
in irs ſurface. ' As oft, therefore;-as. the 
lume is either parallel or inclined to the 
orizon, the nutritious juice feeding the 
lower parts more than the upper, will de - 
termine its extremes to turn upward; for 
the reaſons already aſſigned. On the con- 


trary, when the radicle is in the like ſi- 


tion: the nutritious juice penetrating 
more copiouſly thro the upper part than 
the under; there will be a greater accre- 
tion of the former, than the latter; and: 
conſequently, the radicle - will be bent 


downwards. And this mutual curvity of 
the plume and radicle muſt continue till 
ſuch time as their ſides are nouriſh'd alike, 
which cannot be till they are perpendicu- 


eaſily perceived, with the naked eye, to 


3 de V Acad. Royale des Scien. An. 
1708. . 2 | . 


ral- 


Theory of GEMIS TAI. 


it then periſhes, and the plant may be ſaid to be delivered; ſo that nature 
obſerves the ſame method in plants, contain d in fruits, as in animals, in 
kde mother's womb. . | T3674 1 8 8 
Ter juice a» ef-® Now, the juice of the ſeed is an eſſential oil, or balm, elaborated and ex- 
ſential ail. alted to its laſt perfection. This juice or oil is not found in the very 
point, or embryo in the centre of rhe placenta : all we meet with in that 
part, is a few fine watery particles, ſecreted from the placenta : bur tis 
in the placentulz, or cotyledones themſelves ; which conſiſt of innumerable 
little folliculi, or cells, wherein this oily juice is contain d, ſerving to 
Oreat uſe of this Gefend the embryo, and preſerve it from being corrupted by water, Which 
oil. 3 | | 
we all know will hardly paſs thro oil. 9 VV 
Thus if you take, e. gr. fennel- ſeed, cut it thro the middle, and apply 
it to the microſcope; you will eaſily perceive a clear ſnining oil in the 
cells of each lobe, inveſting the tender embryo. Without this oil, it were 
impoſſible a ſeed ſhould live a month, and much leſs a year, or two, en- 
tire and uncorrupted in the ground. And accordingly in divers of the me- 
chanical arts, the ſame means, viz., oil, is uſed, on the ſame occaſions ; 
viz. to preſerve bodies from putrifying ; ſo that it appears infinitely wiſe 
in re, to have „% ot uch an oil, or balm in thoſe ampullæ, or cells; 
that the embryo might remain ſecure till ir came to unfold its parts, pre- 
pare ſor anew, and more perfect way of living, throw aſide its placenta, 
and truft to its roots. . Ro er pada .... 8 
This oil is found in the ſeeds of all plants: in ſome, e. gr. in almonds, 
cocoa nuts, Cc. in very great quantity; in others, in leſs ; e. gr. pepper, 
arum, Cc. where one would ſcarce imagine any oil at all. „„ 
It is call d the eſſential oil of the plant, becauſe in it chiefly reſides the 
ſpecific taſte of each plant. Add, that it is in this, that the virtues of the 
lant are moſtly lodg'd : thus the oil expreſſed from the fennel-ſeed, from 
wall-nuts, c. is the whole eſfence of thoſe plants, which taken away, the 
reſt is of little ſignificancy in medicine. * „ 
Lagſtly, in the feed there is another ſuperfluous humour, which exhales; _ 
and may probably be of the ſame nature with the ſpirit ox juice of the lower. 


aices of te Ve Claſs of juices are thoſe of the bark; which is an artful congeries, 
or bundle of perſpirative ducts, and abſorbent veſſels; admirably explain- 
5 and Dr. Greu. 4 5 „ 
Of theſe juices there are divers ſpecies: for the ſeveral humours rais d 
and diſtributed thro the leaves, flowers, and other parts of the plant, have 
all circulated thro” the bark : and accordingly are frequently found to diſtil 
from wounds made therein. In ſome caſes, even the whole plant is no more 
than bark ; the pulp having been eat out, as in willows, poplars, Oc. 
Which will live a long time in that ſtate. F 
| Uſes of thelaik. The bark ſerves divers purpoſes : for it not only tranſmits the nutricious 
juices of the plant, but alſo contains divers fat oily humours, to defend 
the fleſhy parts from the injuries of the weather. As animals are furniſh'd 
with a panniculus adipoſus uſually replete with fat, which inveſts and covers _ 


15 
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; and ſcreens em from external cold ; ſo 852 po 3 incom- 
bad, d 0. a bark, replete with fat juices, by means w the cold is 

ept out; bd, in winter time, the ſpicule of ice prevented from fixin ing 

and freezing the juices in their veſſels : whence it is, that ſome ſorts 
trees remain ever green, the year round, by reaſon their n Wop 5 
more oil than can be ſpent, and exhaled by the ſun, . . 
All the j burt de of barks are reducible to eight, viz. 
1, The crude, acid, watery juice, which we have "LPs, alfa the 
chyle of the plant. 

, An 3% fe , which burſting the bark i in the beginning of 3 
exutles out of Fee. plants, as beech, pine, fir, ſavin, juniper, and other 
eyer-greens, and ſuch alone. This oil Yiſſolves by the ſmalleſt degree of 
warmth, and is caſily inflamed ; and is that which defends the plant, Oc. 


3% A baim, or fatty liquor more glutinous than oil; being nothing but Bats. 


; the laſt mention'd oily juice, which was more fluid, during the {pring- 

time, but which, ſince, by the greater heat of the ſun, has ev eraporate all 

its more ſubtile parts, and is converted into a denſer liquor. hus the fi- 

ner part of oil of olives being exhaled, x. the ſummer's warmth, there re- 

mains a thick balſam behind: Thus alſo, oil of turpentine having loſt its 

_ parts, by heat; becomes of the thick couliſtence of a 
im. 


4? „A pitchy juice, which is the body of the oil it (elf, inſpiſaed, = 


d black, pat opt. -rgcm6 "Thin ee in e ny 
SEEN 7 


* There are three priveipal balm, les Dey "TRY is of « a reddiſh Lad. 5 oo 
bal ſams in uſe among us; viz from the cent. ap 4 branches, cut off for 
lead, of Peru, and Capivii The rd, Aer dhe It is like milk at firſt, and 
ives the denomination to all the Teſt, iſ- 7 W by being expoſed to the ſun. 
| es out at incifions made in the boc 'of a Baly: by lotion is black, and comes from the 
tree, call'd bal/amum, growing, in Egypt bark, und from little branches and leaves 
and Fudea. The juice, call'd alſo opo-[chopt __ and boil'd together. 
Balſa mum, at firſt is liquid, but afterwards e balſam of pan orCabiui comes from 
hardens into the form we ſee it in. Tis ] Brafil. It is in form of an dil; and is ei- 
rarely had unſqphiſtiaated. The marks of cher thick or tranſparent : the firſt, white, 
purity and are, to bave a briek| and of a reſinous taſte; the Tocond more on 
ungent _ no tart, eaſily diſ-|the yellow | 
aftringent pungent to the + The picch in uſe among us, is faig 
rafte. Its colour is a golden yellow, and] by ſome to be a gum iſſuing from thplarch, 
its flavour has ſomewhat of the citrow- maſtic, or turpentine tree; but in lity 
The fruit of the tree, "call'd carpo-balſa-| is no more than the juice of the pine, ar 
mum, and the wood zylo-balſamum, have fir, burnt and reduced into roſin, wich a. 
ſomewhat of the virtue of the balm it mixture of tar, to give it the cobur. Sir 
. G. Wheeler, gives us the way of p reparing 
The bulſam of Peru is differently deno- itch, as praQis'd in the nba, a ditch 
minated, according to the parts it 58 ob- being dug in the, ground, two yards wide 
tained from : balm of inciſion is a whitiſh, | at top, but going leſs and leſs 2 the 
viſcid juice, diſtilling from inciſions in the boom; they fill this pit, with branches of 
tree; and E ſuch e * 
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3, Rein, which is an oil, ſo far inſpiſſated as to become friable in 
the N may be procured from any oil, by boyling it much, and 
long. Thus, if turpentine be ſet over a gentle fire, it firſt diſſolves, and 
becomes an oil; then a balſam ; then pitch, and then a rofin ; in which 
fate it is friable in the cold, fuſible by fire, and withal inflammable and 
combuſtible ; diſſoluble in ſpirit of wine, but not ; in water, which makes 
the character ¶Y d,, ¼ ̃ ̃ . ett el HARE 
Hence the oi is moſt abundant in the barks in the winter time; the 
balſam in ſummer ; and the reſin in autumn. Ye) 


4 


69, Colophony, Which is a roſin {till further exhauſted of its volatile 


part; being pellucid, friable, and approaching to the nature of glaſs f. 
7, Gum, which is a humour exuding out of the bark, and by the 


_. warmth of the ſun concocted, inſpiſſated and rendered tenacious; but ſtill 5 


Aiuifſſoluble in water, and at the ſame: time inflammable, and ſcarce capable 


of being pulverized. "HE Font wh D £5 os i ne 
Gum, therefore, appears as a ſort of ſaponaceous fat: i. e. beſide its oily 
principle, it has ſome other ingredient, which renders it miſcible with wa- 
ter“. With this the gems, or buds of trees, are covered in the winter 
T ers ent; „ 5 


8e, A gummous ref , which is a humour ſerreted in the bark, and dried 
by the heat of the ſun; and thus conſtituting a body that is partly gummons, 


and as ſuch, tenacious and ſoluble in water; and partly refinous, and there- 


fore friable, and ſoluble in oil, or ſpirit of wine, but not in water. © 
Such are gum armoniac, galbanum, bdellium, opopanax, ſagapenum, taca- 

mahaca, &c. part whereof intimately diſſolves in water; the reſt remaining 

untouch'd at bottom. | | | 


vl Claſs of juices comprehends the blood of plants ;z or the Juice pe- 
culiar to each ſpecies e and not reducible to any common kind 
of ols, waters, balms or the like l. Thus ſome plants, ypon breaking or 


bruiſing their veſſels, yield a milky humour, as the eſula; others a yellow 


and obſerving firſt to lit em into little call turpentine pills, ſo much uſed in the 
ſhivers, whic oy wr over one another, venereal diſeaſe. FE ee 
till the place be full. This done, chey co- | ** Such are 8988 anima, 
ver the pit with fire; Which burning the [tragacanth, benzoin, euphorbium, myrrh, 
wood, the pitch falls down, and trickles | olibanum, ftorax, Se. 
our at a little hole made in the bottom of | I Theſeveral juices hitherto recounted, 
the it. : | , 2 are the firſt, Or nutritious juice, call'd alſo 
To this claſs belong turpentine, ma- the clyle of the plant, under ſuch altera- 
fic, camphor, Se. F tions and new modifications as it under- 
Some natüraliſts diſtinguiſh two kinds of goes in being received and kept ſome 
roſins, liquid and ſolid. The firſt is the time in parts of a peculiar ftrufture, as 


juice, juſt as it diſtils from the tree: the leaves, flower, ſeed, &c. This laſt juice, 
call'd the blood, is the ſame nutritious juice 
further altered by being divers times paſs'd 
thro' each of thoſe parts, and remix'd; and 
at length converted into a new juice, 
with properties different from any of em 


econd'only differs from this, in that it 


his been inſpiſſared by the heat of the ſun, , 


„ pho ly tur. 
f The commgn colophony is only tur- 
ntine, bo d Tn water, 5 a ſolid confi 


Pill; made hereof are what we 


| all. 


$I." | a6 
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| Theory of CHEMISTRY. „„ 
Tharp one, as the cheli dnium majus ; others a yellow bitter one like gall; as 
aloes; and ſo of the reſt. 3öͤ 8 
Ihe botaniſts are now well agreed, that all plants are furniſhed with 
organs, and parts neceſſary both for chylification, and ſanguification. For 
they have veins, arteries, heart, lungs,” adipoſe cellules, c. whence it 
is obvious, that there muſt be ſome difference between the juices: which + 
have not undergone the action of thoſe parts, and ſuch as have already 
circulated a number of times. For, as in an animal, the juices prepared. 
in the prime via, i. e. in the ſtomach and inteſtines, differ much from the 
blood; ſo do the humours of vegetables not yet concocted, differ from 
ſuch as are already perfe&ly aſſimilated.” oo i nn hen he ne 


 Helmont, the father, was the firſt who obſerved this difference between bs 
the juices of plants. That it is real, is evident hence, that tho this juice be | | 


in every part of the plant, the leaves, flower, bark, wood, Cc. and trickle; 
out ſpontaneouſly, upon any rupture of the canals : yet, if the whole plant 
be rubb'd or pounde ace , no ſuch juice is found therein; but only the 
common green juices, expreſſed from all plants, . . 
Thus aloes, e. gr. bruis d together, yields a mere green juice; tho the 
juice diſtilling from the ſame, when lightly broke or wounded, be of a golden 
colour. Thus alſo the chelidonium, if you cut the ſtem aſunder, diſtils 
as already obſerved, a yellow, golden juice; but if you rub the Whole 3 | 
plant together, leaves and all, the juice expreſſed from it, will be quite of „ 
another kind, viz. green, which is common to all plants: and thus poppy, 5 | 
when wounded, yields a milky humour, which drying in the ſun, becomes ; 
black, and is call'd meconium or opium: but the ſame poppy, Cc. being | 
pounded ; the juice expreſſed, will be found yellow and oily. Add, that - . 
the thing which purges ſo violently in colocynthis ſeems to reſide in this 
u bot arte} arp Rae beſet nom ff maniacs BUEN : 
The general chemical character of vegetables, which in the analyſis gli ee cba. 
ſtinguiſnes em from foſſils, and animals, is, that when burnt to aſhes, they ad dns | 
_ yield a fixed alcaline ſalt: tho'in ſome kinds this be very ſmall in quanti- TO 
ty; eee in ſuch as yield a ſharp ſmell, as onions and muſtard. - 
NM. Homberg, tis true, aſſures us he had drawn ſuch a ſalt from the water 
of a certain ſpring ; but he himſelf ſuſpects that ſalt might have come into 
the water from the vegetables growing therein tf. 


Fo 


* 
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- Vegetable bodies are found more unf 


form in reſpeT of their elements, than foſ- 
fils : in the analyſis, they all contain ſale, 
water, earth, and ſulpbur , but then the ſalr 
zs of three ſeveral ſorts, viz. acid, urinous, 
and lixiviate. Homberg, Mem. de I Acad. 
An. 1702. Theſe principles are all more' 
or leſs volatile, as à greater or leſs fire is 
uſed: or as the plant has been fermented 


of the vegetable kingdom. 


1 Agreeably to the method hitherto ob- 
ſerved, it will be neceſſary to ſubjoin a 
ſcheme, or diviſion of the ſeveral ſubjeQs 


Plants, then, are popularly divi doch with” 0 
reſpect to magnitude, into trees, arbores; 


ſhrubs, frutices ; and herbs, or faffrutices. 


Again, with reſpe@ to their food, and the 


element they live in, plants are divi- 


ded into terreſtrial, or land- plant,; aquatic 
i "4 FW 


m_ ” ; 


2 


or water- plants; and amphibious, or thoſe 
which live indifferently in land or wa- 
ter. ES Fs 

The botaniſts make more minute diftri- 
butions : M. * e diftinguiſh- 
es plants into 25 elaſſes, or genera : ck. 10, 
Imperfe# plants, which are ſuch as appear 
to want the flower and ſeed, as corals, 
ſpunges, c. 20, Plants producing an im- 


perfect floxver, and whoſe ſeed is too ſmall to be 


diſcerned by the naked eye, as fern, po 

dy, Sc. 30, Thoſe whoſe 8 
tala, as hops, hemp, nettles, docks. 40, 
Thoſe with a compound „ and which 
emit a milky juice When cut or broke; as 
lettice, dandelion, ſuecory, c, 5e, Thoſe 
with a compound flower of a d ſcous form, and 
vhoſe ſeed is wing d with dewn; as colts- 
foot, flea · bane, Sc. 60, Herbs capitate, or 
. thoſe whoſe: flower is compoſed of long, 


| Fife 
lous flowers gathered into a round head, ani co- 


vered with a ſealy cont; as the thiſtle, 
great burdock, blue-bottle, &. 70, Co- 
rymbiſerous plants With a diſcous flower, but 
no down; as the daiſy, yarrow, corn ma- 
rygold, Cc. 80, Plants with a perfed ftoæv- 
er, but only one ſeed to each flower, as va- 
5 lerian, agrimony, burner, Sc. o, a Um 
belliferous plants, with a flower of tive peta - 
la, and two ſeeds to flower: Which 
" being a large genus, is ſubdivided into) 
ſpecies, 'viz, thoſe with a broad flat ſeed 
ike a leaf, as wild garden parſnip : with 
a longiſh and larger ſeed, ſwelling in the 
middle, as cow- Weed, and wild chervil : 

with a ſhorter ſeed, as angelica: with a; 
tuberous root, as the earth nut: with a 
ſmall ſtriated ſeed, as caraways, ſaxifrage, 
and burnet: with a rough hairy ſeed, as 
parſly, wild carrot : with intire leaves un- 
divided into Jags, as ſcnicle, and thorowax. 
10%, Stellate plants, whoſe leaves grow 
round the ſtalks, at certain intervals, in 
form of ftars ; as mugweed, madder, Oc. 
11 Rowgh-leay'd plants, which have their 
lea ves placed alternately, or in no certain 
order along the ſtalks ; as hounds- tongue, 
mouſe-ear, Oc. 129, Suffrutices or verti- 
eillate plants, whoſe leaves grow by pairs, 
on their ſtalk s, one leaf right againft ano 
ther; the flower being monopetalous, and 
uſually in form of a helmet; as thyme, 


8888 
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wier, penny-royal, vervain, Sc. 1%, P.. 


Planti, or thoſe with a monopetalous Fes ; 
„ 


* 3 


lyſpermous, or thofe with mary naked ſeeds, at 
aft more than four, ſucceeding their flow- 
er, as crow's-foot, marſh-mullows, einque- 
foil, firuwberries, Sc. 14% Bacciferous' | 
plants, or ſuch as bear berries; as briony, 
eneyſuckle, Sefemon's ſeal, lillex of the 
valley, night ſhade, aſparagus, c. 15% 
Mult-faliquous or corniculate plants, which af- 
ter each flower produce ſeveral long, 
der ſilique, or caſes wherein their ſeed is : 
contained ; as orpine, navel- wort, bears- 
foot, columbines, . 16“, Vaſculiferous » 


| 


and which after each flower have a veſſel 
beſide the calyx, containing the ſeed j as 
henbane, bind-weed, rawptons, fox-glove, 
eye-bright, Sc. 179, Thoſe with an uni- 
form tetrapetalous flower, bearing their ſeeds 
in oblong filiquous caſes, as ftock-jilly- 
flower, muſtard, radiſh, c. 189, Vaſculi- 
ferous plants, with a ſeeming tetrapetalous 
Fower, but of an anomalous, or ungertain 
kind, and in reality only monopetalous, 
falling off all together in one, as ſpeedwell, 
fluellin, plaintain, yellow and wild poppy, 
Sc. 19“, Lez»minons plants, or ſuch as bear 

ulſe, with a papilionaceous flower, con- 
liſting of four parts, join d at the edges; a 
| peas, beans, vetches, tares, lentiles, liquorice, 
trefoil, &., 209%, Vaſculiferons plants, with 
a pentapetalous or frve-headed flozwey ; as mai- 
den pinks, campions, chickweed, St. Fobn's 
wort, flax; nets wood-ſorrel, &c. 21%, 
Plants with a true bulkows root, rlic, 


as 88 
datfodil, hyacinch, ſaffron, &c. 22%, Thoſe 


whoſe roots approach nearly to the bulbous form 

as flower 7 lace, e at, baſtard 
hellebore, Se. 23“ Culmiferons planit, 
with a graſſy leaf, and an imperfett flow- 
er, having a ſmooth, hollow, jointed ftalk,. 
with a long ſharp-pointed leaf at each 
Joint, and the” ſeed contained in a chaffy 
husk ; as wheat, barley, rye, oats, and 
moſt kind of graſſes. 24*, Plants with a 
grally leaf, but not. culm iſerous, with an im- 
perfect, or ſtamineous flower; as ruſhes, 
cats-tail, Sc. 23, Plants, whoſe place of 
growth is uncertain ; chiefly water plants, 


tall, Or. 


# 


as the water-lilly, . milk-wert, mouſe- 


/ 
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AN animal (reſpect being only had to the body, not che ſoul Ys in Animal defined, \ 

1 organical body, confiſting of veſſels and juices ; aud taking in the matter 'of OE 
its nutriment, by a part call'd a mouth; whence. it is conveyed into another, 

_call'd the inteſtines, into which. it has roots implanted, whereby it draus in its 
"nouriſhment, after the manner of plants, 91 #00 nga 8 1 | 
From this definition it appears, that an animal is diftinguifh'd, 1e, From . 


. E 
* 


2 foſſil; in that it is an organical body, conſiſting of veſſels and juices ; and 20, 
From a vegetable, on this only account, that an animal has its roots with- 
in # ſelf, and a plant without it ſelf. - Nor let this appear a paradox: for 
the inteſtines of an animal are, in reality, no more than its earth, or the 
body it adheres to; into which it ſends forth its 700ts, that is, the jacke 
— — which thence draw the matter of its life, and inereaſ GG. 
If it be inquired why we do not define an animal from its heart ? tis an- 
ſwered, that we don't know whether all animals have ſuch à part; for 
as there are ſeveral have 16 hearts, particularly the ſilk- worm; and ſome 
have even 60; ſo tis poſſible there may be others have none at all Nor 
can any general character of an animal be taken from the brain, the lungs, 
or the like; ſince we know of many quite deſtitute thereof 
The proper genuine characteriſtic *, then, of an animal, is to be free, and 
at large with reſpect to the fubject it derives its nouriſhment from. For eve- 
ry thing is taken in by the mouth; but the mouth does not adhere to any 
thing. Whereas all plants are connected, in ſome manner or other, to the 
body Which furnithes em foody. f.. os On. 
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_ ® The ingenious Dr. Tyſon fixes the eri- [lous creature breathes,and receives its nou- 
terion of an animal to be, a dudlus alimen-| riſhment, not at the mouth, but by the 4 
 ealis, i. e. a gula, ſtomach, and inteſtines, nu. The part which we account its bead, 
all which make but one continued ca- | tho without either eyes, ears, or tongue, 

nau. 2 +: ++ Tor any other apparatus, ſave a hole, whi, 
+ As 2 as our author has been | we may call its mouth; is an immoveable 
in framing his definition, there may, per · part: being faſtened to one of the ſhells, ſo, 
haps, be animals it does not agree to; and] that it cannot go to ſeek for food, but the 
ſuch we take muſſels to be. That anoma-| food muſt come to ſeek it. This food is 
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it were an animal“; an 


by a certain motion which the animal can 


What is yet further ſurprizing, it is an 


the womb, it might without abſurdity be 


_- 4 
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Theory of CHEMISTRY. 

Hence it follows, that a fœtus, while it remains in the mother's wombs 
is a real plant; as being connected by the funiculus umbilicalis to the pla- 
centa, and by the placenta to the uterus, from which it receives its nutri- 
ment. If it did not Poker its food by the ſaid faniculus, but by its mouth, 

d if it drew it by both, ar neophyta, or plant- 

animal. e | 19 7 5 
Some have defined animals from their loco-motion, as being capable of 
ſhifting from place to place; and plants from their ſticking faſt to the ſame 
ſabjets : but on this principle oiſters, muſſels, cockles, & are excluded 
from the claſs of animals, inaſmuch as they adhere, or grow to rocks, Oc. f 


ut water, which, as the ſhells open, enters} covered -@ progreſſive motion in F 


in at the ann of the muſſel, which opens ſhell-fiſh, which were reputed to be 3 
at the ſame time; and paſling thence into] M. Poupart, in 1 ſhews that mu 
certain canals between the inner ſurface ſels walk on the ground, and ſome ſpe- 
of the ſhell and the outer ſurface of the | cies of em, even tumble along the ſurface. 
animal, is conveyed thence into its mouth, | of the water. Their way of walking is 
thus: lying on the flat of their ſhells, 
produce at pleaſure. From the bottomof the| they thruſt out a part, in formof a tongue, 
mouth proceeds a ſort of inteſtine, which | which from its uſe os be called the arm : 
paſſing thro' the brain, and making ſeveral| with this they make little motions to the 
circumvolutions in the liver, traverſes the | right and left, and by that means dig a 


heart, and terminates in the ann. Nor] paſſage in the ſand, or mud of the place. 


does the canal, taken for an inteſtine, ſeew| In this digging, they ſtoop gradually on 
proper to carry the food for thenouriſhment| one fide ; and fo get the ſhell mounted 
of the parts; fince it does not diſtribute on edge. This done, they ſtreteh the 


any branches thereto. Add, that it has no] arm out, as far as they can, for a minute 


veins, or arteries, nor any circulation : and, or two; and then reſt on its extremity, 
to draw the ſhell after em, as water- 


hermaphrodite; but an hermaphrodite dif-| ſnails do. Which motion they repeat as 


fering from all others of that kind known, long as they mean to walk; t rmin 
in that it propagates independently of a-| themſelves. a fort of groove, in the Dn 


ny other animal, and is it ſelf both the fa - which ſuſtains the ſhell on either fide; 
ther and the mother of its own offſpring. and leaving behind em a ſort of irregular 


See its anatomy at length in the Mem. de track, three or four yards long. In rivers, 


I Acad. R. de Scienc. Sc. that abound in muſſels, one ſees a- 
* „ How the fœtus is nouriſhed in the! bundance of theſe tracks, and a muſſel al- 
„ womb, Dr. Drake obſerves, is a queſtion | ways at the end of em. M. Poupart adds; 
« as much agitated among anatomiſts as that not having diſcovered any muſcles 
% any; whatever: ſome contend. that it is whereby this motion ſhould be effected, 
„ nouriſhed by the mouth; others will] he ſuppoſes that they only ſtreteh out of the 
« have it receive its increaſe, and grow) ſhell by imbibing a great quantity of wa- 
«* like a vegetable, from the mother us| ter. Mem. de T Acad. An. 1706. 
% from the root, of which the umbilical] In ſea-muſſels, M. Reaumur has obſer- ' 
.« veſſels are the ſtem, and the child the ved, that what we may call the arm or 


4 head or fruit.” Anthropll. J. 1. c. 22. leg, which in its natural ftate is nor a- 
Were it not for that ſmall ſhare of muſcu- | bove two lines long, may reach out of the 
lar motion, which the fœtus exerciſes in| ſhell above two inches; and the animal 
| having laid hold of fome fixed point, with 
this arm thus  ftretch'd out, bends, and 
ſhortens it, and thus drags the body after. 


Monſ, 


accounted as a graft upon & branch of the 
mother. Id. ib. I. 2. c. 7. . 
; 4 Some of our lateſt naturaliſts have diſ- 


Mem. de I Acad. j o. 
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Theory of GHꝝEMIS TRY. * 


yet tis certain, that thoſe creatures are real animals, as they have months 


and ſtomarhs to take in their food, and laQteals and meſenteric veins to re- 


'ceive it. 


We ſhall add, that beſide their proper 


maintain their houſe, or ſhel, from the ſame roots; the ſhell being found to 


adhere to the body by an infinity of little veſſels, rhro* which the circulation 


is effected. 


As tothe ftructure of thoſe ſhells : they conſiſt of an infitite number of Si» L. 
lamellæ, or thin membranes ;. intermix'd, and fortified with a ſtoney creta- us Fo. 


ceous matter, from which ariſe the veſſels abovemention d. One lamella 
they produce every year; and put off, or lay aſide another, as ſnakes Cc. 


do their skins : 


Monſ. Mery, in his anatomy of the pond- 
muſſel, ſhews that the whole belly of the 
animal, when it walks, thruſts out of the 

ſhell, in form of the keel of a ſhip ; and 
that'it creeps on its belly as the ſerpent 
does. He even deſcribes the muſcles, by 
whoſe alternate action the whole mecha- 
niſm is perform d. Mem, de Arad. An. 1710. 
The avignon, a ſhell-fiſh, frequent on 
the coaſts of Poitou, of the ſpecies of thoſe 
call'd by the naturaliſts chamæ, or biatula, 
_ adheres, by its ſhell, to the bottom ; and 
has a motion the length of two horns, 
which it thruſts out of its ſhell, and 
therewith receives, and expels the water 
it needs for reſpiration. e goats-eye by 
naturaliſts call'd /epas and patella, is a ſhell - 
fiſh, of a ſingle piece, always growing to a 
Kone, upon which its lower ſurface is appli- 
ed: the only motion it appears to have, is to 
raiſe the ſhell about a line from the ſtone ; 
and thus leave ſo much of its body bare 
to the water: but M. Reaumur ſhews, that 
it has likewiſe ſomewhat of a progreſſive 
motion along irs ſtone. | 
The ſea-rettlepur Pliny in doubt to which 
claſs of bodies to refer it, plants or ani- 


mals; but he concludes, after Ariſtotle, to 


make it of an intermediate kind. Its moſt 
uſual figure is that of a truncated cone, 
the larger baſe whereof is always faſten- 
ed on a ſtone. The planes of its two ba- 
ſes are circular muſcles; and there are 
recti, or ſtreight muſcles, proceeding from 
one to other, All the progreſſive motion 
of this animal conſiſts in this, that one 
half ofthe muſcles of both kinds, which 
are on the fide to which it would move, 
ſwells and extends; while the other half, 


11 


3 . "A; & . 


it, or puſhes it forward the | ſame way. 


But the motion here is ſcarce ſo ſwift, or 
ſenſible, as that of the hand of a dial-plate. 


There is another ſpecies of ſea- nettle, 
which does not grow to any thing; po- 
pularly call'd, and accounted as a /ea-jelly ; 
which it perfectly reſembles, both in co- 
lour and conſiſtence: ſo that if it be held 
a little in the hand, the ſingle warmth 
thereof will entirely diſſolve it into wa- 
ter. The warmth of a ſummer's day or 
two exhales, and reduces it to mere no- 
thing; leaving only behind it a thin pelli- 
cle, like a fine parchment. What places 
it in the claſs = animals, is, that it has a 
ſyſtole and diaſtole, the only ſymptom it 
gives of life, Id. ib. 


counted for by M. Reaumur : before him, 
naturaliſts had been contented to ſuppoſe 
the animal, and its ſhell, to ariſe from 
the ſame egg; and to feed and grow toge- 
ther: but that author gives us other no- 
tions. He has found by evident experi- 
ment, that the ſhell, e. gr. of garden ſnails, 
is form'd of the matter that perſpires from 
the body, hardenꝰ d after its diſcharge by the 
air. Tis certain, that all animals do al- 
ſo perſpire, and are ſurrounded with a 
ſort of eloud, or atmoſphere, exhaled from 
em, and which tis probable aſſumes ſome- 
what of this external figure: and what 
ſnails, c. have peculiar. to em, is, that 
the atmoſphere of their. perſpiration con- 
| denſes and hardens around em, and 
forms em a viſible cover, 


porates, and loſes it ſelf in air. This dif- 


thus weigh'd down, is either drawn after ference ariſes from the different ſubſtanca 


Trane 


body, they likewiſe feed and 


*The formation of ſhells is well ac- 


whereof. * 
their body is, as it were, the core;. 
whereas What other animals perſpire, eva» 


fl 
4 
a 
1 


* 


- Theory, of GangnisTRY _ © 
Animals conſiſt; of firm, or ſolid parts; and. fluid parts: tho” ſome reckon 


a third kind of parts, of an intermediate nature; as civet. 
The ſolid parts of an animal are nothing but mere earth, 
are bound, or connected together by ſome 


whoſe particles 
| or other humour: and into 


ſuch: earth are the bones, membranes, c. of all animals reſolvable. 
Thus, having drawn all the moiſture we poſſibly could out of an ox 's 


bone, by boiling it, and from time 


tranſpired ; that from ſnails, 2%. being viſ- 
cid, and cretaceous, as M. Reaumur . finds 
by experiment. | 1 30, 
On this principle, tho] the ſhell do the 
office of an univerſal bone, it does not. 
grow like a bone, nor like the other parts 
of an animal, by intro- ſuſception, that is, 
by a juice circulating within it ſelf; but 
by juxta-poſition, i. e. an external addition 
o parts, over one another; as ſtones are 
uſually ſuppos'd to grow. And it is worth 
obſerving, that there is an animal ſubſtance 
agg ah ty after the manner of foſ- 


To be a little more explicit :it muſt be re- 
membered, that the head of a ſnail is always 
next the aperture of the ſhell, and its 
tail towards the point or apex thereof ; 
and that its body, from: ſome cauſe or o- 
ther, naturally forms it ſelf into a ſpiral, 
the different turns or circumvolutions 
whereof, are in different planes. This ſup- 
poſed, take a ſnail juſt hatch'd, and yet in 
its firſt littleneſs: ſince the matter it per- 
ſpĩres petrifies around it, it muſt firſt have 


a little cover, proportional to the bigneſs of 


its body; and as its body is yet too little to 
make a turn of one ſpiral, at leaſt a whole 
turn; this cover will only be the center, 


or, as it were, the beginning of a little 


turn of a ſpiral. But the animal continues 
growing : if it ceas'd withal to tranſpire, 
tis evident that ſo much as ir ſhould be 


increas'd by, would remain naked: but 


as it continues to tranſpire, it makes it 
ſelf a new covering, in proportion as it 
grows, which new cover is added at the 
extremity of the firſt; and if the ſnail 
have grown to make a ſecond ſpiral 
turn, the ſhell alſo makes a ſecond: at 


the ſame time, the animal has likewiſe 


grown in thickneſs, ſothat this ſecond turn, 
is bigger than the fiiſt. The reſt go on in 
the ſame manner : and in an ordivary 
garden-ſnail there may be ſome four or 
Ave ſuch circumvolutions. 


to time pouring on freſh water, and 


| Hence we ſee why the firſt turns of a 
young ſnail, which, for inſtance, 'has only 
orm'd two, are as-big as thoſe ſame tarns 

of an older ſnail; for what is once form d 

of a ſhell, does not grow any further, ex- 

cept in thickneſs : and accordingly, tho 
the firſt cireumvolutions of a young ſnail's 
ſhell be as long and broad as thoſe of an old 
one, they are not ſo thick. Mem, de I. Acad. 
M. Mery objefts, that tho' this for- 
mation may hold in the ſhells of ſnails, 
yet it does not in the ſhells of muſſels: 
or 19, Theſe ſhells are viſibly compoſed 
of ſeveral lamine, or leaves, which ſtand- 
ing out beyond each other, form diftin& 
bands, or zones, on the outer ſurface there- 
of; and the little ſhells are found to have 
as many of theſe bands, as the greateſt: 
whence it follows, that muſſel-ſhells 
grow like the other parts of animals, 
which, how little ſoever they be, do al- 

Ways conſiſt of the ſame number of parts. 
29, Add, that the bands in the ſhell of a 
little muſſel, are leſs than in a large one; 
and of conſequence muſt grow as the ani- 

mal does, and in the ſame manner. 30 

A muſſel has eight little muſcles faſtened 

ro the inner — of its two ſhells : now 
if the ſhells did not grow in the ſame 
manner as the fiſh, it would follow, that 
thoſe which at firſt were faſtened in cer- 
tain parts of theyoung muſſel, muſt be 
continually changing their place of faſten- 
ing, to the utmoſt growth of the animal; 
which ſcarce ſeems poſſible, and has no 
parallel in any animal known. Mem. de 

Aead. An. 1710. 

But M. Reaumur vindicates his ſyſtem- 
from all theſe objections: to the two firſt 
lie anſwers, that there are ſometimes even 


more bands in a leſſer muſſel-ſhell than a 


greater; but that this does not argue ei- 


their intro-ſuſception or juxta · poſit ion, be · 
ing entirely owing to this, that the 3 


* 


| _ Theory CRHREMIST RTI. 
pouring off the old, till it come off as clean and pure as it went on; and 
proceeding, ſtill further, to drain it, by burning it in a very intenſe fire, 
till it was perfectly white : its lamellæ · appeared all very diſtinct, and we 
could eaſily perceive it to be mere earth, which the leaſt force would crum- 
ble into duſt, for want of the natural cement: yet, the ſame bone, tender, 
and friable as it is, if it be but immerſed in oil or water, becomes firm 


{the ſalt, and fund, xyhich the fire 
Now, this earth is the ſame in all 


art of 


Ence, , 


The fluid parts of animals, as of vegetables, are ſtill the more crude as h fluids = 
they are leſs diſtant from the roots, i. e. from the lacteal aud abſorbent 
veſſels. Conſequently chyle is no other than a vegetable juice; and accord - d 
ingly, if poured on blood, it ſwims thereon. This chyle, as it is further pre- 
pared in the inteſtines, and received into the lacteals, approaches more 

to the nature of an animal juice, and loſes of its vegetable nature; till, at 
length mixing with the blood, and undergoing divers circulations therein, 
it becomes a perfect animal juice, and is called Bt. * 
This blood is the moſt univerſal humour in the whole body; as being in 
reality the ſource from which are derived, and into which are again diſ- 
charged, all the other particular juices in the body. The ecruor, or red 
part of the blood, Sock differs from the ſerum, or watry part; the ſerum - 
from the hmpha ; lympha from the nervous juice; this from the hu- 
mour of the glands ; that from the ſaliva: the faliva from the mucus; the- 
mucus from the cerumen, or ear-wax, f Oc. ee ,,, Jon oh 


— 
: 


Aion of the bands is liable to be diſturbed, 
and two to be made appear as only one, 
by the edges of the lamine,. that lap over, 
being broke or wore down, by the attri- 
tion of the fand, ſea-water, &c. The 
third difficulty he obviates by a parallel 
. caſe : crabs, lobſters, &c. are cover'd with 
an external cruſt, or ſhell ; and have muſe 
cles or ligaments, wherewith they are fa- 


ſtened on the infide thereof > and yet 


they caſt their ſhells every year; and 

take new ones: notwithſtanding which, 

2 are always found faſt tyed in their 
s, and never looſe therein, 


*. 


. 


dy \ 


quently their muſcles or ligaments muſt be- 
transferred from the old eruſt to the new +: 
and the mechuniſm whereby that is effee- 
ted, may be applied to muſſels. Mem. de- © 
V Acad. An. 1716. N 
* Sce the article earth, eonſider' d as an- 
inſtrument, or element. „„ 
+ It would carry us too far, to enter 
into the nature, characters, origin, office, 
Ec. of the ſeveral parts, juices, &. of an. 


Conſe- 


animal body : the reader that wanty in- 
formation in theſe, muſt be reſerr d to the 
: writers of Auatomy. fs nts hag. i 


Again, 
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168 Theory of CHEMISTRY. 
| Again, there are particular humours ſeparated from the ſeveral viſcera i 
as the bile, from the liver; milk from the breaſts ; the pancreatic juice from 7 
the pancreas, Oc. 585 F 
The juices of animals are diſtinguiſned from thoſe of vegetables by two 
| circumſtances.  _ -- „„ 1 3 ͤ 1 
Piſtinguiſhes . 1, In that, when burnt, their aſhes are found perfectly inſipid; all a- 
From the 3 nimal ſalts being volatile, and flying oſt with heat: the contrary of which 
of vegetal js obſerved in vegetables; which conſtantly leave ſome fixed ſalts in all 
29, That there is no ſincere acid in any animal juice; nor can any acid 
ſalt be extracted out of the ſame : 'the' contrary whereof we find in all 
vegetables. TOS . E 3 
Principles of he e e or component parts of animals, are., 
15 


—. 
what 


pirit : by ſpirit we mean any ſulphurous, or. oily matter, ſo atte- 
nuated and ſubtilized, as to become volatile, by the ſmalleſt fire, and miſ- 
cible with water; which characters, where they concur in the ſame ſub- 
ject, denominate it a ſpirit. _ C Oe REN 
Now, that there is ſuch a ſpirit in man, and a peculiar one, too, in 
every man; is evident from dogs; particularly tha « of the blood- hound 
kind ; which will follow their maſter's track, and diſtinguiſh it preciſely, 
even tho a thouſand other perſons have paſs'd the ſame way. Hence, as 
tis by mere force of ſmelling, that the animal is able to do this; it fol- 
lows, that there muſt be ſome ſpecific matter exhaled from the body of 
the maſter, which the animal can diſtinguiſh from the efluvia of all other 
per ſons. Now, this ſmell cannot ariſe from the watery part: for pure 
water is in-odorous, and inſipid: But all ſmells ariſe from oil or ſulphur ;_ 
conſequently, tis ſome ſubtle, oily, or ſulphurous parts, which the dog 
here diſtinguiſhes. And theſe are what we call ſpirit. 35355000 
The like ſpirit is in other animals: Thus, our hunters going out in a 
morning, will put a hound in the track which a deer, hare, or the like animal 
has lately been in; and the dog, if he be good, will follow the ſteps of 
that particular deer thro' all the croſs paths of a thouſand others, and at 
| laſt ſingle that individual deer among a whole herd. ts 
This ſpirit alone it is whereby animals are diſtinguiſhed : The other 
parts afford no criterions. Thus, a dog can ſcarce diſtinguiſh any thing of 
animal, when kill “CG. „„ N | 
Water, 2, Water, which is always drawn in great abundance from all parts 
| of animals; nay, from the very bones; as well as from the fleſh, ſaliva, 
pancreatic juice, lymph, blood, ſerum, and urine : all which, when com- 
mitted to the fire, are found to conſiſt moſtly of water. In the water it 


5 & 


ee Animals afford the ſame elements, “ getables is of three ſorts, and that of 

«by a chemical analyſis, as vegetables; animals only two, viz. urinous and lixi- 

. oz, ſalt, ſulphur, earth, and water; “ viate, without any manifeſt acid.” Ham- 
With this difference, that the ſalt of ve- | berg. Mem, de I Acad. R. An. 1702. 
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is that the ſpirit reſides ; and theſe two together make the matter ERIE. 


ſenſible perſpiration. 3 SN - 
36, Sal; but of what kind, we are to learn from the proceſſes here - ll. 
Some learned men will have it an alcaline ſalt; but this we can ſaſelß 
aver, that we never met with any ſuch ſalt in any animal body. Nor is 
it aid, (acid chyle being here out of the queſtion, inaſmuch as chyle, we 
have already obſerv'd, is not any proper animal juice.) Nor is it per- 
ſectly volatile; as appears hence, that if you evaporate human b by 
a gentle fire, the ſalt will not riſe, but only the ſpirit, and water. Nor 
yet is it ſix d; for if you caleine twenty pounds af human blood, you will 
not get ſo much as a grain of fixed ſalt from ie. Nor is it a ſal ammoniac ; 
for ſal ammoniac being ſublimed, or raiſed by fire, remains immu- 
table; and this, tho you diſtil it again, and again: but diſtillation ren- 
ders the ſalt of animals alcaline, and quite deſtroys all its fal-ammoniacal 


PY I 4S 4 He Sz 1 "a> $54 


„ r / i Wo. 

Upon the whole, we may call it a compound falt, conſiſting of a mode- of what kind, 
ately volatile ſale ; neither quite volatile, nor quite fix'd ; not quite acid, 
nor quite alcaline, nor quite ammoniacal ; but ſoft, and benign, and ap- 
proaching neareſt. to the nature of a fal-ammoniac. {wp 

Bauch is the real idea of the animal ſalt ; and yet the ſalts of all oor 
mals, if reduced to their laſt fimplicity, are all found perfectiy yolatile. 
Human urine, e. gr. is a proper lixivium, 7. e. a ſalino-laponaceous water, 
which waſhes all the ſalt out of the blood; and this, if purged of all its 
other principles, both carthy, watery, and oily, volatilizes with the ſmall= 
_ eſt degree of heat, and flies all away in fumo. Add, that it is ſo acrimo- 
nious as to corrode all bodies it touches; and ſo light and ſubtle, as ſcarce 
do be retainable in cold, not at all in heat, © © 7 $29 
Sauch is the . elementary ſalt of animals: but it cannot be ſhewn, 

that ſuch ſalt exiſts in any urine; but is the mere reſult of diſtillation 
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tile, or volatile oil, and earth. This oil is various, according to the 
circumſtances of the ſalts, or other principles inherent in it: But the 
volatile oil being perfectly clear d of all ſalt, and earth, is a ſimple, inactive 
body; and n l reſpetts the ame i , nk Ed Goes nent 
35, Earth, of which we have already ſpoke ; and which we have ſhewn Eu ö. 
to be alike in all animals; perfectly immutable, and only differing from ve- ts 
| Eerable earth, in its being a little more volatile. 
Animals, conſider d as the ſubjects of chemical operations, are either 
taken whole; as in inſects: or in parts ; which are either ſolid, and external, 
as ſhells, horns and hoofs ; or internal, and ſofter ; as fat, bile, Os. of excre- 
mentitions, as urine, Oc. or, laſtly, morbid parts, and excreſcencies ; as 
pearls, bexoar, pietra del porco; and the like. „„ 
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4, Oil, which being reduced to its laſt ſimplicity, | reſolves into a ſub-oz.- „ 
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that are known, and have any relation to chemiſtry==——Ir remains, that: 


| CGhenical opera» Now every operation which chemiſtry. performs on bodies, changes 


* thoſe. bodies; for unleſs they were changed, chemiſtry would have done 


- whereby its operations are to be account- | chemical effect is produced. But our 


. ; 1 * ; . 2 7 ** a 1 : 
; * z 292 5 3 * 3 0 4 * 9 * 
i" ; 7 4 X 
h * 
” 9 . . : . 
35 ab 2 8 


the - 
* 7 I . ? 
77 4 + - 1 EZ " 3 
v 5 ＋ : : 5 ; ; ITS. * * * #3338 „ - * I by 
; * * ; # 4 4 
4 * 1 4 1 7 l The * 
LF, 3 THER. 76 c ' I; 
* * * 
- > * Ev * 2 
5 A , — 1 - Y : 5 - ? 2 » * ; * 725 . 
; ; a 8 8 
1 4 ; k , % y p hy 8 
L . 7 : ED OI. F 2 . 
0 i F . - 56 L 


7 ; 
; p.# o ; « . x 5 
5 - 4 5 5 * 3 * 
ne 0-3 4 * 2 4 4+ © bd 5 W n . Jos | * a 5 n 
N 6 - : , « 7 4 » : by PA... 1 "Oe, 
q . . 
, - Pl . 1 + ; #3 : | 4x 
x FT "EI 65. - ”, S4 3 * 7 ” 4 4 3 1 5 4 * * 
* 2 OT | 2 1 5 1 # . 95 8 9 5 5 1 
* x "= ; 1 3 c 
© © "8. x , "a 
5 ; bs k 3 | bs HO" 2, , \ #2 _ * . "RR: OS * = : ; 
! * 4 5 4 *- x > be - 7 * 5 EE "3x » * e N * x * . * * 
: « ? 
: ; | N „ F ' ; 9 
F 1 « 


E begun the theory of chemiſtry with a definition of the art 

itſelf; noting, by the way, that the whole theory would 

be comprized under the explication of that ſingle definition. 
x © "Accordingly, we began to examine the ſeveral parts thereof; 
ſhew'd,” 1 How it was an art, from the very idea of art aliowd 
5y all approved authors. 29, Its object, viz. ſenſible bodies contain d in 
veſſels, we divided into general claſſes, and laid down the ſeveral cha- 
racters and . each. This general diviſion of nature compre= 
hends, three kingdoms ; each of which we ſubdivided into inferior claſſes, 
or provinces: and have thus given a philoſophical account of all bodies 


we proceed in the further explication of the ſame definition. And, as 
we have ſaid, that chemiſtry changes the bodies, already mention'd, by 
means of certain operations ; we are to treat of theſe operations. 


* k * 


nothing: and every change which chemiſtry produces in bodies, is the ef- 

fect of motion: For who can conceive a thing changed, without a motion 
made either in the parts, or the whole? If a body be abſolutely at reſt, 
it Will ſtill excite the ſame. idea, i. e. it will not be at all changed: But 
When a motion is communicated to it, it is ſtrait changed, and changes the 
idea the mind had before conceived of the ſane. aer 5 


Motion, thus, being the means where- ed for, So far, then, as we know of the 
by chemiſtry operates; the doctrine of | nature, and laws of motion; fo much we 
motion, 7. e. mechanics, becomes the key, |\may- conceive of the means whereby a 


* 


- 


knows: 


Operation: of Curmiorny 
Tis 4 miſtake, therefore, in certain chemiſts, who deny the changes 


produced by derten to be mech 
or I 


elder, who contends 


cal; among whom, is Helmone the 


mechanical ; "1 
know not what irradiation, excited by the art. 


But we ask, whether mercury, without it be ſome way moved, will not 
ſtill remain mercury ? And whether, if the a 510 ſtone convert 


it into gold, the change is not effefted by motion? 


knowle. here, God knows, is 
tongs of confined to narrow 8 
many of the laws of motion, percuſſion, 
Ec. in ſenſible bodies, under various cir- 
cumſtances, as falling, projected, c. are 
well aſcertained by the later philoſo- 


155 phers; bfit theſe will not reach to thoſe 


more remote, inteſtine motions of the 
component particles of thoſe ſame bodies, 
 Whereon the changes of texture, colour, 

properties, c. induced by chemiſtry, de- 
| res Beſide the common laws of ſen- 
- ſible maſſes, the minute parts they are 
compoſed of, ſeem ſubje& to ſome others, 
Which have been but lately taken notice 
of, and are yet little more than gueſs'd 
about. Sir I. Newton, to whoſe happy pe- 
netration we owe the hint, contents him- 
ſelf to eſtabliſh; that there are ſuch mo- 
tions in the minima nature, and that they 
flow from certain powers, or forces not 
reducible to any. of thoſe in the great 
world. In virtue of theſe powers, he 
news, that the ſmall particles of bodies 
on one another even at a diſtance; and 
that many. of the phznomena of nature 
are the reſult hereof. Even ſenſible bo- 
dies, we know, a& on one another divers 


ways ; as by gravity, magnetiſm, and e- 
egricit , which _ liretied by different 


laws : And as we thus perceive the tenor 
and courſe of nature, it will appear high- 
ly probable, there: may be other powers. 
heſe juſt mention d, reach to ſenſible 
diſtances, and ſo have been obſerv'd by 
vulgar eyes: But there may be others, 
which reach to ſuch ſmall diſtances, as 
have hitherto eſcaped obſervation; and 
tis probable electricity may reach to ſuch 
diſtances, even without being excited by 
8 ces bd Toke: 
The great author juſt mention'd, pre 
ceeds 3 the reality of theſe FC: 
picions from a great number of pheno- 
mena, and experiments which plainly ar- 
gue ſuch powers and actions between the 
particles, e. gr. of ſalts and water, oil of 


$ 
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e own, there is no 


vitriol and water, Aqua fortis and © iron, 


| qually ſtrong batween different bodies 


6 


| 


ſpirit of vitriol and falt-petre. He alſe 

ews, that theſe powers, Sc. are une 

eween the particles of ſalt of tartar, for 
inſtance, , and thoſe of h fortis, than 
thoſe of filver ; between Aqua fortis and 
Lapis calaminaris, than iron; iron more than 
copper, e more than filver or mers. 


cury- So, ſpirit of vitriol acts on water, 


but more on iron or copper, r. 

Theſe actions, in virtue whereof the 
particles of the bodies above- mention d 
tend toward each other, the author calls 
by eneral, indefinite name, 'attration'; 
whi 
whereby bodies tend towards one ano- 
ther, whether in virtue of their weight, 
magnetiſm, eleQricity, 8 or any o- 
ther more latent power: for tis not the 
eauſe determining the bodies to ap- 


1 that he expreſſes by this name; 
t the effect, i. 6. the approach: the! 


5 


cauſe he has no N to, till ſuch time 
as the effect is well aſcertain'd. In his 
philoſophy, the reſearch' into cauſes 
is the laſt thing; and never comes in 
turn, till the laws and phenomena of the 


be ſettled : it being to theſs phzno-- 


is equally applicable to all actions 


mena that the cauſe is to be accommo- 


dated. But the cauſe even of any, the 
groſſeſt, and moſt ſenſible of theſe Biene, 
Is not adequately known : How impulſe 
itſelf works its efte&, would confound the 
deepeſt philoſopher ; yer is impulſe re- 
ccived into mathematics: and the laws 
and phznomena of irs effect, make the 


4 


greateſt part of the common mechanics, The 
other ſpecies of attractions, therefore, 


when their phænomena are ſufficiently 
aſcertain d, have the ſame title to be pro- 


moted from phyſical to mathematical con- 


ſideration; and rhis without any previous 


inquiry into their cauſes, which our con- 
- ceptions - may not be proportionate to-: 
Let their cauſes be occult, as all cauſes ever 

X Am- 


will be; ſo as their 
2 2 


— 


e 
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moved itſelf, moves the body at pleaſure. 


tion, to be a motion; but only, 


at once, for almo 


Operations of CHEMISTRY. 
accounting by what motion the ſtone ſhould in a moment's time change al 
the particles of the mercury into gold: but it will be evident to any per- 
ſon who attentively conſiders the thing, that there muſt be ſome infinitely 
little corpuſcles, which penetrating the minute globules of the mereury, 
fix and bind them together. And the ſame may be ſaid of the action of 
an univerſal diſſolvent, which is to reduce gold into its principles, viz. 

mercury and ſulphur : For muſt not there be a real ſeparation of the par- 
ticles ? 1 0 | j)) 
To this it is objected by ſome modern ene, that there is mo- 
tion frequently produced from principles which are at reſt: Thus, ſay 
they, the magnet is not moved, and yet it attracts iron; ſo the ſoul, un- 
To which we anſwer, that we never maintained the firſt cauſe of mo- 
that if one body change, or act on ano- 
ther, tis wholly: by means of motion that it is enabled to effect it: Thus 
the magnet, to change the iron, or to act upon it, muſt move it. And 
thus the mind, to act on the body, muſt give it motion ® _ Po 


GE ee es e 


Our noble countryman, then, far from | cation. Attraction, in the groſs, is ſo _ 


adulterating philoſophy with any thing WONT a thing, that it may ſolve a thou- 
2 or metaphyſical, as ſome have re- | ſand d 
proach'd him; has the 4 hee opening & | but one degree more fimple, and preciſe, 
new ſource of ſublimer mechanics, which, than action itſelf : and till more of its 
duly cultivated, might be of infinitely | properties are aſcertain'd, it were better 
more. extent than all the mechanics yet | to apply it leſs, and. ſtudy it more. 


| known. Tis hence lone we muſt wat; * The ſame holds in the natural world ; | 
© pet to learn the my.ancr of the longs all the phenomena, the changes in the 


Productions, generations, corruptions, Ec. 
natural things ; which are the t ob- | cordingly, to have a ſueceſſion of ſuch 

je of that part of philoſophy call'd che- changes, the author of nature has added 
| 5 of our own countrymen have pro- the ſources of motion. Nature, ſays Sir I. 


ſecured the diſcovery with laudable zeal :| Newton, performs all the 5 motions of 
| the at 


Dr. Neill, particularly, has endeavour'd to the heavenly bodies by 8 
deduce ip 6 — the laws of _ —_— 0 2 - hor nA | wrt bodies; 
tion; and applied them to ſolve e of | and almoſt all the fmall ones of their par- 
| the. more —— phenomena of bodies, | ticles, by ſome other attrattive, bal uo 
as cobeſion, fluidity, elefticty, Sofmeſs, fer- pelling powers which intercede the par- 
an, coagulation, Sc. And Dr. Friend, | ticles Bedy itſelf, is merely paſſive, and 
. feconding him, has made a further appli- | needed: ſame other principle to move it; 
cation of the ſame os Tr rms been mule Sagar epi — rr it _ 
ſo for conſerving that 
that 3 coy, So g re new | motion. By. __ tenacity of on s, the 
mechanics ſhould ſeem already rais'd to a | attrition of their parts, and the weak- 
compleat ſcience: And 67 can now | neſs of elaſticity in” folids, the motion 
turn ups but we have an immediate folu- | which we find in the world, is always 
tion of, from the attractive fore... | dwindling, and on the decay; ſo that 
But this ſeems « little too precipitate; | there ariſes a neceſſity of recruiting it by 
a principle, ſo fertile, ſhould have been | active principles : ſuch are the cauſe of: 
further exhauſted ; its particular laws, vity, by which planets and comers: 
limits, &*« more induſtriouſly dete ded, bh thei 


„ 
* 


ifferent things alike : The notion is 


Operations of CHENMIOUTR N. 


All the operations, therefore, which chemiſtry performs on bodies, are 
mere changes in reſpect of motion. Now a body may be changed, in mo- 
tion, two ways : either when its whole bulk is removed from place to 
place; which does not come under the conſideration of chemiſtry, but of 
mechanics: or, when its parts are changed among - themſelves , i. e. when 
there is a tranſpoſition of its conſtituent parts. 


Of this laſt kind of N there are four caſes, 10, When motions, Divers kinds of | 
3 


which before did not exiſt, are excited. 2%, When motions before ex- 


iſting, are ſtopped. 3?, When motions are increaſed or diminiſhed. 40, 


When they are determined, or new modified, without any change of the 


Nx, of motion. To ſome or other of which heads, may all the poſ- 


ble changes in the parts of bodies be referred. : 
- - Hence.we conclude, that the mutation induced by chemiſtry, does nor 
go ſo far as the laſt elements or atoms : for all action terminates in the 
eee of the elements, without making any alteration therein. If any 
perſon thinks to go further, he is wretchedly miſtaken : For my own 
part, I know of no operation, but has its limit; beyond which, it does 
not proceed. Thus, pure gold may be converted by ſpirit of ſea-ſalt into 
a ſort of water; but if any body ſhould think that the gold is now 


motion belonging 


chemiſtry. 


changed, he will be undeceived, by ſeeing the whole gold reduced into its 


former pure maſs, without the loſs of one millionth part of a grain. Pure 


old may likewiſe be converted into a butter: but it is eaſily return'd 


into its former ſtate. I can diſſolve one ſingle grain of gold in a thouſand 
grains of mercury, and recover it without any diminution of weight. 


dies acquire motion in ing; and: ſueh 
the cauſe of fermentation, by which the 


their different ſides. Many compo und 
bodies are very. hard, nie Leafy 


| heart and blood of animals are kept in 
_ perpetual motion, the inward parts of 
the earth are conftantly warm'd, bodies 
durn and ſhine, mountains take fire, 
_ caverns blown up, Sc. For we ſee but 
little motion in the world, beſide what is 
. owing to theſe aQive principles: And 
"were it not for theſe, the bodies of the 
| earth, planets, comets, ſun, and all things 
in them, would grow coldy and freeze, 
and become unaQive maſſes. Optic. p. 373, 


& 3 Fo | I'M 

| + Thus the great Eng l ſh philoſopher ; All 
bodies ſeem to be compoſed of hard par- 
ticles; for all bodies, fo far as experience 


reaches, are either hard of themſelves, 


or may be rende d hard ; viz. ſome by 
ing, as waters, oils, Sc. others, as 
mercury, by fumes of lead; and ſpirits of 
wine, and urine, by dephlegmating and 


mix ing them: even the: rays of light 


themſelves are hard bodies, as ars 


from their retaining different properties in 


* - * 


that they are very porous, and conſift 
parts that are only laid together: How 
much harder, then, mnft the ſimple par- 
ticles, or atoms themſelves be, which ara 
entirely devoid of all pores? And how 
ſuch particles, by only laying them toge- 
ther, and touching in a few points, ſhould 
cohere, and fo firmly, without the inter- 
vention of ſomething that attract, or per- 
haps even preſſes them togerher ; can 
ſcarce. be conceiv'd. Theſe ſimple or 
ſmalleſt particles cobering by the ſtrongeſt 
| force or attraGtion, gompo 


A 


tieles of feebler virtue; and many of 
till bigger, and more weakly united: 
and ſo on for divers ſueceſſions, till the 
progreſſion end in the biggeſt particles, 
on which the colours of 3 


and the operations in chemiſtry — 4054 
which, by cohering, compoſe maſſes, or 
bodies of a 


| Optics P. 364) & 38 


1 


bigger par- 


bodies, 


ſenſible magnitude. Newton. 


. Efor 


theſe cohering, compoſe other particles - 


74 


Chemical changes 
reducible to t too 
4. 


Nature of a 
chemical opera- 
tion. 
Operations re- 
8 Fray to t tuo 
kinds, 
Folut ion. 
| Coagulation, 


- © probable to me, that God, 
< pinning, created matter in ſolid, maſ- 


f 


appears, that the elements of gold are immutable z ſo 


From all which it 


that art goes no farther than to compounds. 0 
Nor can the wiſdom of the ſupreme Being be ever enough 


adored, in 


creating the elements ſo firm and unchangeable; otherwiſe, the whole vi- 
ſible world had by this time been changed into quite another form ||. Fel- 
mont himſelf aſſerting a radical ſolution of parts, ſeems to conſirm this 


mi ſceret. ; 


Now, the changes of 


reducible to two kinds; viz. an union 
ſeparates ſpirits, ſalts, oils, Oc. from bodies; 


ſame. Thus, chemiſtry 


| doctrine : for, ſays he, Deſperata ulterior mutatio, quia non invenit cui 


motion which chemiſtry produces in bodies, are ; 


of parts, and a ſeparation of the 


and again unites,or compounds them together. 5 . 
A chemical operation, then, conſiſts in changing the ſituation of the 
parts; particularly, either in moving ſome parts, but not the whole; 


which is call'd. ſeparating ; or in adding new parts, which is call d uniting. 


All chemical operations, therefore, are reducible to two kinds; viz. ſuch 
whereby the parts of bodies, before joined and united, are ſeparated from each 


' - other; which is calld by the antient chemiſts, ſolution : And ſuch whereby 


the parts before disjoined, are combined, or united; which is calld co- 


lation. 


n 


And hence, chemiſtry may be defined, the. art of changing bodies N | 


tion, and coagulation. 


ſeparating 


Some, however, object digeſtion, as 
ducible either to union or ſeparation ; the maſs, in this caſe, being ſup- 


In effect, chemiſtry in all its latitude is either the 
parts before united, or uniting parts before ſeparated, i.e. either, 
the adding of bull to bulk, or ſeparating of bulk from bulk. ER 


a third ſpecies of operation, not re-- 


poſed to remain the ſame as before : Thus, ſay they, if you take aloes, 
myrrh, and ſaffron, and pouring ſpirit of wine upon them, digeſt them 
for the ſpace of a month, to make an elixir ; there is neither union nor. 


ſeparation made; but the maſs is the ſame, without either addition or 


diminution. To which we anſwer, that there is both a ſeparation, and a 
new union or compoſition ; for the ſulphurous part of the ſpirit of wine 


mention d, cloſes a fine inquiry into the 

nature, laws, and conſtitution of matter 

% All theſe things conſider'd 
in the -be- 


. five, hard, impenetrable, moveable par- 


. ricles—incomparably harder than any 


« of the porous bodies compounded of 
« them: as; ſo hard as never to wear, 
* or break in pieces; no human power 
„being able to divide what God made 
© one, at the creation. While theſe par- 
« ticles continue entire, they, may com- 
* pole bodies of one and the ſame nay 


it ſeems 


is evidently united with the parts of the aloes, myrrh, and ſaffron : Andin 
A To this purpoſe, the philoſopher laſt 


e ture and Rexture in all ag hae : 
% ſhould they wear away, or break in 


«© pieces; the nature of things depending 


on them, would be changed; water, 
« and earth, compoſed of old worn par- 
<« ticles, and fragments of particles, would 


„ not be of the ſame nature now, as wa- 


*© ter and earth compoſed of intire par- 
« ticles at the beginning. And therefore, 
* that nature may be laſting, the changes 


„ of corporeal things are to be placed on- 


« ly in the various ſeparations, and new 


aſſoeiations and motions of theſe per- 
e manent 
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order to this union, there muſt firſt be a ſeparation 3 i. e. the juice of the 25 5 
aloes is ſeparated from the veſſels it was before contain d in; and out ß by 
the ſtamina of the ſaffron is drawn an oily matter, to be mixed with the 

ſpirit of wine; leaving an inſipid inodorous earth behind, + 

Some ſtill think the diviſion too ſimple ; and ſubdivide it into a number 

of particular operations; as calcination, . vitrification, ſublimation, fermenta- 

tion, putrefaftion, Cc. all of which do really come under the two general 

heads abovementioned. - | Po Po 8 a 
Thus, calcination is only a ſeparation of all the fluid parts from the ſo- Calvination, <p 

| lids; after which, all that remains, is earth: or, calcination is the union gte to ſee 

of the ſalts, and earth. So alſo ſublimation is a ſeparation of the volatile - 

parts from the fixed, Oc. ES 5 

But, as to the effect of the chemical ſeparation, there is ſome hay og 1 
mong the chemiſts: the generality will have it a diviſion of the bodies into 5 
ſuch leſſer bodies or corpuſcles, as they before conſiſted of: ſo, as the ſe> - 

paration does not make any body an which had not an exiſtence be- 


But others, and with good reaſon, hold, that all our operations, in e- n. 


s of bo-*+- 
parating the parts, do really render them different from what they were, 8 * : 
when united; and that the corpuſcles, or principles we reſolve them into, Fan what ib 
did not exiſt ſuch before the operation. Thus, ſay they, diftil wine ver 
and over, and you will ſucceſſively get ſpirit of wine, vapid water, ſub- 


acid water, a more acid water, oil, bitter yellow ſpirit, and a caput mor- : * 
tuum, which is reſolvable into earth, oil, Cc. Now, do not ſay you have 


reſolved the wine into its component parts: for if you remix theſe ele- | 2 
ments, you will thereby have a deteſtable maſs, vaſtly different from the 
POM eee 8 Re 5 1 
Again, diftil wine, or the juice of the grape, with all your art, and. 
15 1 never get out any ſpirit of wine; but add ſome: ferment, or: _ >. 
barm, and the alcohol will readily riſe. ' Again, when plants are burnt; . ."* 
there always remains a fixed ſalt in the earth, or veſſels; how vehement | | 
ſoever the fire have been: but if thoſe plants have putrified a little, the 
ſalts are all volatile. Whence it appears paſt doubt, that ſome of our 
operations make a great change in the bodies N Ro 
4e RET SD „ 
bs | 


Mr. Boyle, in his  Sceptical Chemiſt, fur- | iſtent ; but only, that. ſeveral things. ob- 
| viſhes abundance of curious things on the | tain'd from a mixed yr expoſed to the 
chemical prineiples, or elements. Fire, he | fire, were not its ingredients before; and 
clearly proves, does not barely take the | that the ſubſtances called principles, may 
_ elementary. ingredients of bodies aſunder, | be produced, de now, various ways, In 
but alſo. alters them; and ſubſtances are | order to this, he obſerves, that the ope- 
thereby ſeparable from bodies, which | ration of fire does ſometimes not only di- 
were not pre-exiſtent therein: we don't. | vide mixed bodies into minute parts, but 
mean materially, pre-exiſtent ; but only in alſo compounds.-.thoſe parts after a new - 
that form: nor even that ſome things may | manner; whence. there may reſult as 
not be procured from mix d bodies that | well ſaline, and ſulphurous ſubſtances, as - . 
were more than barely materially pre-ex- Jas other textures... Thus ſosp, which .. 
bs Bb & a | 5 . 4 | 5 : ; g 19 
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Bodies not redu- 
ced to their firſt 
elements. 


* 


is known to be an artificial compoſition 

of oil or greaſe, ſalt and water incorpo- 

rated together, being expoſed to r 

dual fire in a retort, will ſeparate, but 

not into the ſame ſubſtances whereof it 

was compounded; but others, of a very 
different kind. Add, that from many ve- 
getables, there may, without any addi- 

tion, be procured glaſs, a body ſurely not 

: ure own in them, but produced by the 

fire : And from mercury, by a proper ma- 
nagement, a fourth part of clear water 

may be procured ; tho tis no way poſſible 
aan ſuch quantity of water ſhould. be 
contain'd in a fluid fourteen times heavier 
ey water : mw 1 . can =o be ſure 
that phlegm is bar rated, not pro- 
due 10 other bates. hy the action of 
fire; for we know of but few, if any bo- 
dies, of a more unalterable nature than 
mercury. To ſay 'no more, a vegetable 
may 'be'nouriſh'd, and grow up of water 
alone; and ſuch vegetable, by a common 
analyſis, yield all the principles: Now, 
if out of fair water alone, not only ſpirit, 
but ſalt, oil, and earth may be pon: | 
ced ; it follows, that ſalt and ſulphur, 
Ec. are not primogeneal bodies and prin- 
eiples; ſince they are daily made out of 
lain water, by the texture which the 
d, or ſeminal principte of plants, gives 
it. Nor would this ſeem fo ſtrange, did 
not we overlook the obvious, and fami- 
liar operations of nature : for if we con- 
ſider, what ſlight qualities they are, that 
Yerve to denominate « chemical element; 
we ſhall find, that nature frequently pro- 
 Uuces as great alterations in ſeveral por- 
tions of mutter. To be readily diffoluble 
in water, is enough to make a body paſs 
for a ſalt : yet we ſee not why, by a 
new arrangement, and diſpoſition of com- 
ponent particles, it ſhould be harder for 
nature to compoſe a body diſſoluble in 
water of a portion of matter that was not 
ſd before,; than ef the liquid ſubſtance of 
an egg, which will eaſily mix with wa- 
der, to produce, by the dure warmth of a 


* 


* 9 * 
13 $ eos al 3 
| i — * * — 
5 2 


|» Operations of Cunmis' 
Again, the chemiſts uſually teach, 
reſolved to their firſt component principles, or elements: but this is a de- 
quſion : We do not, cannot make any ſuch ſeparation. ' For by element, 
is underſtood ſuch a minute, ſimple, homogeneous corpuſcle, 


pid, call'd earth. 5 
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that by their operations, bodies are 


as is not ca- 
pable 


thers, &*c, not diſſoluble in water. See 
the article Fire, | 22 

*Agreeably to this definition, elements 
or principles are defined by M. Homberg to 
be the moſt ſimple matters into which a - 


uſe the word with ſo much reſerve ; ehu- 
ſing rather to conceive, and ſpcak of ele- 
ments as the very primary corpuſcles where-” 

of mixed bodies are compoſed: A way | 
of conceiving, which ſubjeQs them to in- 
ang dificu 22 5 1 ; e 3 of 
a good part of the objections made against 
hem by Mr. le. e 


three elements; viz, ſalt, ſulpbur, and mer- 
cury ; Which they more emphatically call 
eh principles, or the tria prima, TO 
which the moderns have added two more, 
viz." evater and c. 
— Theſe principles took their denomina- 
tion from certain qualities obſerved in the _ 
ſeveral ſubſtances procured in analyzing » 
of bodies by fire: an inflammable. ſub. 
ſtance riſing, that would not mix with wa- 
ter, they call ſulphur : what comes over © 
ſapid, and diſſoluble in water, 
ſalt : what is fix d, and indiſſoluble in 
water, they name earth : and all the vo- 
latile ſubſtances, mercuries. Or thus, ö 
A body, in diftillation, uſually ſeparates 
into volatile, and fixed parts; and thoſe 
volatile parts either aſcend in a dry form, 
Which, if it be ſa 
ſalt; or in a liquid form ; which liquor 
is either inflammable, and ſo paſſes for 
Julpbur, or ci; or not inflammable, and 
yer ſubtile, and pungent, call'd mercury, 
or ſpirit; or elſe inſipid, rerm'd 8 
or «ater :: for the fixed part, it uſually 
conſiſts of b areas partly ſoluble in wa- 
ter, and ſapid ; which therefore make 
fixed halt: and partly inſoluble, and infi- 
The diſtin& offices of each in the com- 
ition of bodies, they thus aſſign: Salt 
is the baſis of-ſolidity and permanency ; 


© brooding ben, es, tendons, fea- | 


may be diſſol ved into minute 


— 


mixed body is reducible by chemical ana- : a 
lyſes: but the chemiſts do few of them 


The antient chemiſts allow but of _ | 


les for 


id, they call wolatile _ 


— : * - S 
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pable of being farcher divided, diminiſhed, or changed by any operation 


yet known. 


us, if we did not know any way of changing ſpirit of 


wine, ſo as to make it any other thing; or of changing the particles of 


there is a neceſſity of water: and that 
the mixture may not be too rigid, and 
brittle, a ſulphurous or oily principle 
muſt intervene, to make the maſs more 
' tenacious : To this a mercurial ſpirit 
muſt be ſuperadded, which, by its aQi- 
vity, may permeate, and, as it were, lea- 
ven 'the whole maſs, and thereby pro- 
mote the more exquiſite inco tion of 
"the ingredients. To all theſe a portion 
of earth muſt be join'd, which, by its 
dryneſs, and poroſity, may ſoke np part 

| of! the water wherein the ſalt was diſ- 

' ſolved, and concur with the other ingre- 


dients, to give the body the requiſite con- 


ſiſtence. ; Aa, | | ; 

Theſe principles are: uſually divided in- 
to af.ve and paſſive; the active are the 
tria prima, or three hypoſtatical principles ; 
the paſſive are earth and water, which 
are alſo call'd elementary principles. But 
M. Homberg has reform'd this | diviſion: 


ple; earth the only paſſive one; and all 
the reſt intermediate principles. Sulphur 
is the active principle, in regard, ac- 
cordin 
of itſelf, and that makes all the reſt act. 
Earth is denominated a paſſive principle, 
as it never acts, but ſerves merely as a 
matrix or receptacle of the other prin- 
ciples : And ſalt, water, and mercury, are 
call'd intermed ate principles, becauſe they 
do not act of chemſelves, and yet become 
capable of acting, by their being join'd 
-with ſulphur, which modifies them, and is 
modified by them a thouſand ways. Mem. 
de F Acad: An. 1702. i 
Mr. Boyle attacks the common doftrine 
of the chemical elements; with admirable 
force and addreſs ; making appear, that 
the different ſubſtances into which mix d 
bodies are commonly reſolved by fire, are 
not of a pure and elementary nature; but 
retain ſo much of the concrete that af- 
- forded them, as to e ſtill eompound- 
ed; and often to differ in one concrete 
from principles of the ſame denomination 
in another: that, as to their number, it is 


arts, and convey'd to the other elements, 


to him, tis this alone that acts 


of one ſimple body to 
 Ffulphur he makes the only act princi- 


mere 


* * 
e 2 


not 38 three, as the chemiſts have 
uſually maintain'd ; becauſe in moſt vege- 
table, and animal bodies, earth and 


phlegm are alſo found; but that there is no 
one determinate number into which the 


fire univerſally reſolves all compounds, 
mineral and others: And that there are- 
ſeveral 
to any of theſe ſubſtances, as if they pri- 
marily reſided therein; there being, with- 
al, other qualities, which, 'tho* they ſeem 
to have their chief, and moſt ordinary re- 


ſidence in one or other of theſe principles, . 


are not yet ſo deducible from it, bur that 
more general principles may be taken 1n- 
S. . Chym. f 6 | Bhs 

t _ be alledged, that bodies are 
only call'd ſalt, ſulphur, mercury, Sr. 
on this footing, that the principle of the 
ſame is predominant therein; but it does 
not even appear, that the reputed ſalt, 
ſulphur, or mercury, principally conſiſts. 
give it that denomt- 
nation; or that 'there is any ſuch primi- 
tive, ſimple ſubſtances exiſting in the bo- 
dies whence theſe are procured. If it be 
demanded, then, what it is that the che- 
mical analyſes of bodies do prove? We- 
anſwer, that mixed bodies included in 


cloſe veſſels, are reſoluble into ſeveral 


ſubſtances different in ſome qualities, but 
chiefly in conſiſtenee: ſo that out of moſt 


bodies may be obtain d a fixed ſubſlance,. 


partly ſaline, and partly inſipid; an 
undtuous liquor; and another fluid, or 
more, which, without being unctuous, 
have a manifeſt taſte, Now, if the che- 
miſts will agree to call the dry and ſapid 
ſubſtance, ſalt; the unctuous liquor, 125 
thur ; and the other mere 
thing to object: But if they will obtrude 
this ſalr, ſulphur, and mercury on us, as 


e and primary ſubſtances, whereof” 
eac 


mixt, is actually compounded, and 


which were really therein antecedent to 


the operation of the fire ; they go further 
than their experiments will bear them 
out. And as an clement ought to be per- 
fealy ſimilar, and homogeneous ; there is 
no juſt. cauſe why we ſhould give a body 

PI, TY” a6 pro- 


ualities which cannot be refer d 


- Wwe have no- 
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und ſapid, as well as their mercuries. 


Now, 
hart's-horn will boil together, hiſs, and 
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propoſed the name of an particular ele- 
ment or principle, becauſe it bears a re 


ſemblance thereto in ſome obvious quali- 


ty, rather than deny it that name, on ac- 


| count of ſeveral other qualities, wherein 


Boyle, ubi ſupra. 


The chemiſts will vor allow the ſalt 
in aſhes to be call'd earth; notwitbſtand 
- ing that che ſaline and earthy parts cor- 


reſpond in many reſpedts; e. gr. weight, 


dry neſs, fixedneſs, and fuſibility; for this 


only reaſon,” that the one is ſapid, and 
diſſoluble in water, and the other not: 


beſide, t hat ſapidneſs and volatility de- 


nominate the chemiſts ſp;rit, or mercury. 
And yet, how many bodies may happen to 
agree in thoſe qualities, which have dif- 
ferent natures, and divers diſagreeing q ua- 
Fries? | | 

For not only ſpirit of nitre, Aua fortis, 


ſpirit of ſalt, oil of vitrial, ſpirit of alum, 


ſpirit of vinegar, and all ſaline liquors di- 
it'd from animals; but all acetous ſpirits 


of woods, mult belong to their mercury : 


tho' it does not appear why ſome of theſe 
ſhould rather come under that denomina- 
tion, than the chemiſts ſulphur, or oil ; 
for their diſtill'd oils are fluid, 8 

or 
is it neceſſary that ſulphur ſhould be 
un&uous, or indiſſoluble in water; ſince 
ſpirit of wine is generally refer'd to ſul. 
phurs, tho it be not unctuous, and will 
readily mix with water. So that nothing 
but bare inflammability is left to conſti 
tute the eſſence of the chemiſts ſulybur; 
as the contrary, join'd with any taſte, en- 
titles a didit liquor to their mercury. 
ſince ſpirit of nitre, and ſpirit of 


throw up one another into the air, which 
the chemiſts allow for indications of great 
contrarieries in bodies; ſince I have ob 


tain'd two ſorts of oil from the ſame par- 


cel of human bload, which would no 
mix with one another; and ſince we meet 


with numerous inſtances of other con- 


trarieties in bodies, which, according to 
the chemiſts, muſt he huddled up toge- 
ther, under one denomination : It way 


be worth confideriog ho far ſuch a 


| 


4 
q 


| of /ulphur, to the ariicle of Fire. 


mercury, but they ſhould: ftill be mercury: we might call theſe, elements. 
2 chemiſts bring all bodies to ſuch elements? No: for there is 


titude of ſubſtances, as may agree in 


theſe ſlight qualities, and yer diſagree in 
others, deſerve to be call'd by the ſame 
name of a principle, rather than have 
ſuch appellations as diſtinguiſh them from 
bodies they differ ſo much from. When, 
unable to ſhew that a liquor is, for ex- 
ample, purely ſaline; they prove, that at 
leaſt ſalt is the predominant principle 
therein, from this conſideration, that it is 
e taſted ; and that all taſte proceeds 
from falt: whereas ſpirits, as of tartar, 
harr's horn, &c. which are reputed the 
mercuries of the bodies thar afford them, 
have manifeſtly a firong and piercing 
taſte. And indeed, if taſte belong not to 
the ſpirit, or mercurial principle of vege- 
tables, and animals; we ſcarce know it 


will be diſtinguiſhed from their 


| blegm ; 
ſince, by the abſence of 0 it 
muſt be diſtinguiſhed from ſulphur. Add, 
that not only the ſpirits of vegetables, but 
their oile, are very ſtrongly taſted; and 
the moſt elaborate eee. will ſcarce 
ever reach to make them tafteleſs, ——— 
again, volatile ſalt of hart's-horn, Cc. is 
very ſtrongly ſcenred, not withſtandin 
that moſt chemiſts deduce odours from 
ſulphur, and from them argue the predo- 
mancy of that principle in the odorous 
body.——-From the whole, it appears how 
diſhmilar each of thoſe bodies are which 
che - chemiſts call the ſalts, ſulphurs, or 
mercuries of the bodies which yield them; 
as if they had all a ſimplicity or identity of 
nature: whereas ſalts, for inſtance, if 
rhey were allelementary, would differ as 
little as the drops of pure and ſimple wa- 


ter: So that we have no poſitive know- 


ledge of the chemical principle ſulphur, 
by means of analyſes, or the de-compound- 
ing of mixts. This led M. Homberg ro 
imagine, that ſomething might be lanrn'd 
of it from com poſitions, or artificial mixts: 
The effect of a great number of opera- 
tions of which kind, gave him indica- 
tions, that tis light or fire is the real prin- 
ciple ſulphur, and rhe only active matter 


in all mixts, So that we muſt refer the 


di ſquiſition into the ature, properties, t. 


In- 


operation yet diſcover d, which leaves a body out of a capacity of being 


0 
ed f. 


ther chang 


ind of diviſion by fire is to determine 
the number of elements; for the ſame bo- 
dy, e. er. guaiacum, which, burut in an open 
fire, only reſolves into two, viz. Es 
and ſoot; if diftill'd in a retort, dif- 
vives into oil, ſpirit, vinegar, and wa- 
ard charcoal; the laſt of which, 
by va further degree of fire, in a cloſe. 
veſſeh-falls into aſhes, i. e. into ſalt and 
earth; and by « er yet, into glaſs. 
If, then, oil paſſes for - an. element, be- 
cauſe producible by one degree of fire 
why is not glaſs? There are ſome: mix d 
bodies, from which it does not appear that 
any degree of fire will ſeparate any of 
the common elements; ſuch is gold, and 
perhaps alſo ſilver, Venetian tale, oſteo- 
colla, and glaſs; which, tho made of a 
pure colliquation of the ſalt and earth 
remaining in the aſhes of a burnt plant; 
yet will ſo far reſiſt the violence of fire, 
that it has been held more irreducible 
than gold: But if an artificer can unite 
ſuch comparatively groſs particles, as thoſe 
of earth and ſalt, into a body indiſſoluble 
by fire; why may not nature aſſociate 
in ſeveral bodies the more minute ele- 
menrary corpuſcles, too firmly ro let them 
be parted by fire? There are ſome bodie 
whole component principles are ſo mi- 
nute, and fo firmly united, that their cor- 
puſcles-need leſs heat to carry them ups: 
and diſſipate them, than is requiſite to 
divide them into their principles. And 
hence it is, that the common ſulphur be- 
comes ſo difficult to decompound. Boyl? 
Scept. Chym. Oe . 
We have no evidence, that three is 
preciſely and univerſally the number of 
the diſtinct ſubſtances or elements, into 
which all mix'd bodies are reſoluble by 
fire: If it be granted, that the elements 
at firſt conſiſted oi certain ſmall primary 
coalitions of the minute atoms, or par- 
ticles of mutter, into corpuſeles very nu- 
merous, and like each other; it will ra- 
ther appear, that ſuch primary maſſes: may 
be of far more ſorts than three, or ſiwe: 
and, conſequently, we need not ſuppoſe | 
that in every compound body there ſhould 


PORT TO 


Indeed it ſhould be expreſi'd, | what | 


Che- 
coalitions. It is impoſſible but that two ſorts- 
of elementary bodies may ſuffice ; as we& 
ſee is the caſe in that durable ſubſtance, 
glaſs ; while others conſiſt of three, an- 
other of four, another of five, Sr. Nay, 
it does not ſeem im e, but there 
may be two, or more ſorts of mixts, which 
have none of the ſame elements as the 
other ; as we often ſee two words, where- 
of the one has not any of the letters in 
the other; or, as happens in-eleQuaries, 
wherein no ingredient, except fugar, is 
common to any two of them. And this 
is confirm'd by chemical experiments: For 
as from ſome bodies, e. gr- gold, even 
three principles cannot be procured ; ſo 
from others, 6. gr. grapes, variouſly ma- 
naged, may be procured at leaſt a do- 
en. | | 

1 Fire, even when it does divide a bo- 
dy into ſubſtances of various confiftences, 
does not commonly analyſe it into hypo- 
ſtatical prineiples; but only diſpoſes its 
parts into new textures, thereby pro- 
guzes concretes of a new, indeed, but of 
« Compound nature: And there are many 
liſtinct ſubſtances obtainable from ſome 
concretes without fire, which no. leſs de- 
ierye the denomination of elementary, 
than thoſe extorted by fire. In reality, 
 ifferent degrees of fixity, and volatility, 


icem- to have a great effect in the pro- 
ducing of different elements. For, that 
fire frequently divides bodies on this only 
account, that ſome of their particles are 
more fixed than others, tho' either of the 


two be all the while far from pure and 


| 


-| elementary, is obvious in the burning of 


wood, which the fire ſeparates into 
ſmoke: and aſhes ; the former of which, 
confeſſedly conſiſts of two fuch different 
bodies as earth and ſult; and the latter, 
condenſed into ſoor, diſcovers itſelf to 
contain ſalt, oil, ſpirit, carth, and phlegm ; 
all which being almoſt equally volatile in 
that degree of fire. which forces them 
up, are carried away together, Beſide, 
if two diticrent bodies, united into one 
maſs, be both ſufficiently, fixed; the fire 


be found juſt three ſorts of luch primitive 


finding no parts volatile enough to. be 
pong up, makes no ſeparation at all. 


Boyle abi ſupra | 
|  Aaz 
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5 most. 
ud be- 


Jie 3 inftaxced reſolve 


Phlegm. 


' 


-render'd turbid *. 


of elementary bodies; but rather, that 


like, wholly into volatile ſalts, by a bare 
duch ſaline volatile 
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1 Chemiſtry, then, does not reſolve bodies into pure, fimple, immutable ele- 
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ments ; for phlegm, ſpirit, ſalts, and oils, into which bodies are uſed to be 


d thereby, may be changed and further reſolved : thus, 


19, Phlegm, drawn by diftillation from vegetables, does always carry : 


with it ſomewhar of the ſmell of the vegetable, which it derives partly from 


the oil, and partly from the ſoirit reſiding therein. The ſame phlegm, by 
frequent diſtillation, lays aſide meſt of this ſmell, and approaches nearer 
to pure water; but never becomes perfectly ſuch. Add, that the pureſt: 


$ * 


It does not appear that all mixtures are 


there are ſeveral compounds even in re- 
gard of their ingredients conſider'd ante- 
cedently to their mixture: for tho! ſome 
may be made up of the immediate coali- 
tions of the elements, or principles them- 
ſelves ; yet others, are mix d at ſecond 
hand: now if a compound conſiſts cf ingre- 
dients not merely elementary; tis eaſy to 
conceive, that the ſubſtances into which 
fire reſolves it, tho ſeemingly - homoge- 
neous, may be of a compound nature; 
thoſe parts of each body that are moſt akin, 
aſſoc iating themſelves into a compound of 
a new kind. Thus, out of diſtill'd liquors, 
which are reputed the elements of the bo. 


dies whence they are drawn, viz. oil of | 
- vitriol, and oil of turpentine ; the ſame au- 


thor, without any addition, procured a 
third, viz. a true, yellow, inflammable ſul- 

har, the two liquors afterwards remain- 
ing diſtin : and from the ſpirit of box- 
wood, highly rectified, he procured an a 
cid liquor, that would diſſolve coral; lea- 
ving aſpirit of a very different nature from 
the common ſpirit of that wood: ſo that at 
leaſt, ſome of the elements, are far from 
an elementary ſimplicity, and may be ſtill 
look d upon as mix d bodies. Add, that as 
there may be more elements than 5; ors; 
ſo the elements of one body may be diffe- 
rent from thoſe of another: whence it 
follows, that from the reſolution of com- 
pound bodies, there may reſult mixtures, 
wholly of a new kind, by the coalition of e- 
lements, perhaps never convened before. 1b. 

. Helmont gives us a way of converting 
oils of cinnamon, blood, bartshorn, or the 


nate a fluid pble 


diſtil'd water, if expoſed a few days to the ſun, is much changed, and 


20, Spirits, 


by the other, and both aſſociated by the 
fire: it may well be ſuſpected, that other 
ſubſtances, ariſing from the ſeparation of 


bodies, by fire, may be new ſorts of mix- 


tures, and conſiſt of ingredients of diffe- 
rent natures. Thus, particularly, I have 
ſometimes ſuſpected, that fince the vola--. 


tile ſalts of blood, harts>-horn, c. are fu-' 


girive, and of an exceeding ftrong ſmell ;. 


tis either an error to aſcribe all odors to 


ſulphurs; or that ſuch ſalts eonſiſt of ſome. 

oily parts, well incorporated with the ſa- 
line ones: and the like conjecture I have 
alſo made, as to ſpirit of vinegar, Which 
has a piercing ſmell, Id. ibid. 

* That phlegm is not an elementary. 

body, appears from its different powers 


and properties: the phlegm of wine, and 


moſt liquors, have qualities, that make em 
ditfer both from mere water, and from one 


another: the phlegm of vitriol, Mr. Boyle 


obſerves, is an effectual remedy againſt. 
burns; and a valuable noftrum for diſcuſſing - 
hard tumours: that of vinegar will ex- 
tract a ſaccharine ſweetneſs out of lead, 
and even diſſolve corals with long dige-- 
ſtion : that of ſugar of lead, is ſaid to 
diſſolve pearls.  Scept. Chym. 5 
The charaders which ſerve to denomi- 
, or water among the 
chemiſts, are inſipidity, and volarility'; .. 


for elementary, be producible of chemical; a 


oils, and fix'd ſalts, the one made volatile 


* 


i quickfilver has both theſe, which no 


ody pretends to be phlegm. . Add, that 
it appears from ſeveral experiments, that 
water it ſelf, by repeated diſtillations, ma 
be converted into earth; Boyle's Produc: 
of Ci m. Princip. | | 


Warer bas e much fairer pretence to be 


mixture of their own alcaline ſalts: if, then, 
ſubſtances, which paſs 


1 


o 


4 


an clement, than any of the tria prima: the 


chief qualities that occafi 


on men to give. 
that 


% 
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20, Spirito, how ſimple; and immutable ſoever they may appear, are yet Pi 
capable · of being . decompounded: for, the moſt ſimple, highly rectiſied 
 Jpirit of wine, 


call'd alcohot, which uſes to burn quite out, without lea- 


ving any feces at all, is yet found to conſiſt of an acid, and à greatly at- 
tenuated oil; and if it be digeſted with ſalt of tartar, does half of it 


turn into water: the remaining ſpirit, at the ſame time, becoming fo wea- 


kened by the ſalt, as to lay aſide its hot, fiery-taſte. Indeed it muſt not 
be omitted, that as there is air in all veſſels, wherein ſpirits are raiſed, - 
and caught; and as along with air, there is always intermix d water, and 
divers other bodies; tis no wonder that the ſpirit ſhould not be found per- 
ſectly ſimple, nor that it is impoſſible perfectly to purge the ſpitit of Mies 
water or phleg mm 510% 28 bet. JOE 9 Rn Hh 


that name to any viſible ſubſtance, are, | diſſolved in the ph] 
that ir is fluid, inſipid and inodorous: but 
we have never ſeen ar of thoſe ſeparated 
ſubſtances, chemiſts call phlegm, perfectly 
deftiture both of rafte and ſmell. Com- 
mon ſalt, and ſeveral other ſaline bodies 
diſtilled ever ſo dry, will each yield a 
large quantity of phlegm ; which can be 
no othe © way accounted for, bur from this, 
that am ng the various operations of the 
fire, on the matter of a concrete, ſeveral 
particles of that matter are reduced to a 
ſhape and ſize, requifite ro compoſe ſuch 
a liquor as the chemiſts call phlegm or wa- 
ter. Scept. CI ym. See farther in the ar- 
_ ticle of Water. | | 5 
The name /piri# is a lied by the che- 
miſts ro ſeveral very different ſubſtances : 
it denotes in the general, any diſtilled, vo- 


that theſe may be referr'd ro the article 
of volatile ſalts. 30, Acid ſpirits appear 
ro be producible hence, that thoſe drawn 


ferent in reſpe& of taſte, &. from the 
bodies they are procured from, which are 
nor properly acid: ſo that it does not ap- 
ar, 12 the ſpirits pre · exiſted in that 
ate, in thoſe bodies. What further con 
firms the whole, is, that the ſame body, 
merely by different ways of ordering it, 
may be brought to afford either acid, vi- 
nous, or urinous ſpirits. Boyle Scepi. Cm. 
Add, that whereas ſalt is laid down as 
the principle of all tafte ; and bodies are 


they are ſapid, "ris implied in the very vo. 


e 1 


egm, and for the moſt 
part accompanied with ſome little oil; ſo 


latile liquor, that is not inſipid as phlegm, 
nor inflammable as oil : but under this 
general idea, are comprehended liquors of 
quite oppoſite natures, ſome being acid, as 
ſpirits of nitre, ſalt, and vinegar ; and o- 
40 alcallous, which are ſuch enemies to 
the former, that as ſoon as they are put 
together, they tumultuste and ne hot: 
To which may be added a third kind, 
call'd vinous, or inflammable, Which tho 
very ſubtle and penetrating, are not ma- 
nifeſtly either acid or alcaline. 5 
All theſe ſorts of ſpirits Mr. Boyle ſhews 
to be producible: and 19, The vineut, 
which nature ſcarce ever produces of her 
ſelf ; fermentation being requiſite thereto. 
20, A al aus ffirirs ealld alfo wrimous, by 
reaſon of their affinity in many qualities 
with ſpirit of urine, are manifeſtly not 
ſimple, but compound bodies, conſiſting of 


tion of a ſpirit, that it have ſalt along 
with it; it being its taſte that characteri- 


rits. Boyle's ſcept. chem. | 
As to mercury, which is ſpoke of by che- 
miſts as a principle, near a-kin to ſpi- 
rit, or rather is confounded- therewith : 
its characters, as delivered by writers, are, 
to be a fluid ſubſtance, or volatile liquor, 
which diſtin | 


mable, which diſtinguiſhes it from ſulphur” 


cnries of vegetables and animals, 
are already ſpoke of as Hiri, 


| the volatile ſalt of the reſpeQive coneretes 


1 


Wu! iſnhes it from the ſaline prin- 
]ciple, eſpecially fixed ſalts; and not inflam- 


or oil. Bur, as this leaves it undiſtinguiſh- 
ed from phlegm ; others add another qua- 
lity, viz. taſte, which is wanting in phlegm, 
which brings the chemical mercury pre- 
ciſely to what we call « ſpirit. The mer 


1 


from common ſalt and nitre, are very dif- 


argued to be ſzline for this reaſon, that 


⁊es, and diſtinguiſhes it from phlegm, and 
| denominates it acid, vinous, or arinous ſpi- 


$6 


DW 9 F "*- 8 FEY * 122 x 
a 13 , * 


- 
33 SS 


Salis, tho they feem 
ther an acid, or an alcobol, 
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and phlegm; and if the diſtillation be repeated, 


do till become purer, and purer, leaving every time a quantity of cin 


fæces behind em; and at length, lefing all their ſaline quality, become in- 


ſipid- Thus, ſalc of tartar, which by à violent combuſtion in the fire, an 
intimate ſolution in water, and a filtration, ſnould ſeem perfectly puriſied; yer 
if it be diſſolved per deliquium, lea ves a large carthy ſediment: and if the ot 
of tartar, thus prepared, be dried again, and the falt- juice be calcined, and 
ſuffered to diſſolve again per deliquium; it will leave ſtill more earthy fæ- 


ces. And if the operation be repeated a good number of 
will at length be all converted into eart. 
All ſalts conſiſt of fix d, and volatile part 
_ larly, reſclve, by diſtillation, into an oily ſpirit, and earth: nor does it ap- 
pear, that the chemiſts ever get a ſalt quite clear of oil; for all volatile ſalt 
E ſome ſmell; but that ſmell ariſes only from the oils therein _ 


principle of 


grant ſalts 


other than « real running quickſilver ; 
which is a fluid ſubſtance, perfetly re- 
fembling a metal in fuſion, nearly of the 
ſame weight with ſilver, and wetting no 
body but gold. This body not being re- 
ducible into more ſimple matters, by any 
analyſis. yet invented, is look d upon as a 
prineiple : tis commonly held it may be 
1 obtained from all metals and 
minerals. And the chemiſts, in their wri 
tings, give us divers 2 for the 
ſame ; tho the more judicious, and ſober 
among them, have long look d on the pre- 
tenſion as idle, and chimerical. RE 
But this principle, mercary or quickfilver, 
M. Homberg gives . us. ſufficient reaſon to 
ſuſpe& not to be ſimple; in that it may 
be deſtroy ed, which a body perfectly ſimple 
cannot. Add, that after its deſtruction, 
there remains nothing but a mere earthy 
matter, without any of the other 
parts before compounded with it. The 
method that author took to deſtroy it, 
was by firſt changing the running mercury 
into a perfett metal, gold, by introducing a 
ſufficient quantity of the rays of light into 
its ſubſtance, by a long and expenſive o- 
peration; and when it was thus rendered. 
a metal, by ex poſing it to a burning glaſs, 
which in a little time carried oſt the grea- 
teſt part of its ſabſtance. in fumes, leavin 
nothing behind bur a light earthy. duſt. 


The mereury of foflils; or metals, is vo * $2/t ſeems the leadi 


times, the ſalt 


KS 


the chemiſts, who En ac; # 
the moſt conſiderable and active parts pro- 
curable. by chemiſtry from mixt bodies. 
Its character is to be ſoluble in water, and 
unreſoluble by fire ; but, under this cha- 
raQter it is incapable of being perceived by 


us; and needs to be jeined or combined 
ſible. 


whereof are volatile, and the third fix'd; 
the volatile are acid and urinou, ſalts, the 
fix'd lixivions, or thoſe drawn from aſhes: 
the two latter are alſo call'd alcalions ſalts, 
or alcalies, the one volatile, the other fix d. 
We do not know the preciſe figure of each 
of theſe ſalts; but to judge of em from their 


ble, according to M. Homierg, the great 
reformer of the doctrine of ſalts, is, for 
acids, to be pointed, and thoſe points tip- 


nous ſeems to be a ſponge, containing a 
part of the acid, and à little feetid oil; 
that of lixivious falts, appears bkewilſe, 
a ſponge, containing only the remainder 
of the acid, which, the calcining fire could 
not carry off, x | 8 5 
1, If acid ſ-lts were found pure, and 
without any mixture, they would all be 
of the ſame nature ; a. the diverſit 

that appears in em, as procured by diftil- 


Mem-de I' Acad. R. An. 1709. See further un- 
der the article Aerrur nm. op 
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wars 
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s; and human ſalts, particu- 


with ſome other principle, to make it ſen- 


effects, the moſt commodious and proba- 


ped with ſulphurous matter; that of uri- 


lation, Ec. is & full proof of their being 
compounds, at leaſt of their having ſome- 


We have three kinds of falts, two 


— 


* 


7 


£ 


2s, Oils, by diftilation refolve into, an ei, an add ſalt, and water 3 ande 


* 
— 


thing heterogeneoua, or adventitious to th 
ſaline nature accompanying them. In ef- 
fea, ſulphur, on M. 's, principles, 
is a conſtant and inſeparable attendant 
thereof : from this dage of ſulphur, it 
is, that they derive all their activity ; and'tis 
the ſame ſulphur that character ines, and 
makes the difference between em. Hence 
acid ſalts are rang d by the author, into 
three claſſes, viz. ſuch as contain an ani · 


mal or e ſulphur; under Whieh 
come all the acids qiſtill d from plants, 
fruits, woods, c. and ſpirit of nitro: ſuch 


as contain & bituminous ſulphur ; to which: 


belong the acid ſalts of vitriol, common 
ſulphur, and alum ; and ſuch as contain a 
more fix'd mineral ſulphur ; as the acid; 
drawn from ſea ſalts, and ſal gems. 
Thole of the firſt-claſs, aft more ſwift- 
1y chan thoſe of the other, by reaſon a- 
nimal, and vegetable ſulphurs being very 
light, 4. e. taking a deal of room, and en- 
larging the furface, give the better handle 
to the flame to agitate and drive em on; 
but the ſame enlargement of the points, 
prevents their entering into the denſer 
and more compact bodies: thoſe of the 
ſecond claſs. are the leaſt nimble, by rea- 
ſon the bituminous ſulphur is loaden with 
= deal of earth, which ſerves it as a ma- 
trix; and gy , theſe are incapa- 
ble, ſingly, of diſſolving metallic bodies. 
Laſtly, the metallic ſulphur, being the moſt 
fix d, i. e. its parts the ſmalleſt and moſt 


compact, the acids it secompanies, do ſtill 


retain fine points, and thereby become ca- 
pable of inſinuating into the denſeſt bo- 
dies, and ſeparating em: tho for the ſame 

reaſon they give but little hold to flame. 
Acid ſalts join'd with Jixivious ones com- 
poſe mix d or intermediate ſalts, accor- 
ding to the nature of the acids 7 
ed therein. V. gr. ſpirit of nitre, with ſalt 
of tartar, produces true ſalt-petre; ſpirit 
of ſalt, with ſalt of tartar, produces true 
common ſalt ; ſpirit of vitriol, with ſalt 
of tartar, produces true vitriol, Me. which, 
are all intermediate ſalts, . e. partly fix d, 
and partly volatile, the twe-ingredient 
ſalts ſtill retainisg their volatile and fx d 
; . : 7 4 


— 


natures. ids; join d with . 


Acid ſalts, ate uſually ſuppoſed to 


F Acad. An. 1702» 


from the faeces 


* * 


nous ſalts, 
compoſe another ſort, call d ammeniae 
ſalts, Which are always volatile, by rea- 


ſon both the ingredient ſalts are fo. 


N Hy to. alcalions, (i. e. urigous and. 
lixivious) by reaſon, upon their mixture, 
there always enſues a violent ebulli- 
tion, and efferveſcence ; but it would, 
rhaps, be more juſt to look on this ebul- = 
fiir not as à combat, but rather à ſuira-, 
le and amicable conjunction of two ſub-, 
ances, which were naturally united, and 
had only been ſeparated by the violence of 
— 2 now reſtori 83 ions 
the ſame places, out of which they had 
been torn. Accordingly, the latter are 
compared. to ſheaths, and the former to 
ints or ſpieula 
Theſe points or acids do not only ep 
the pores or ſheaths of alcaline ſalts, but a 
other bodies, whoſe pores have a like enn. 
formation ; whence ſuch bodies are call'd 
terreſtrial or metallic alcalies. . Mem. de 
2 Ages 1 Og ſubject” 
of acid ſalts, in the article menfrums,  . 
2*, In all native ſalts,. both foſſil, vege- 
table and animal, afrer. the violence 
the fire has ſeparated all the volatile parts, 
there ill remains a ß d ſalt, to be drawn 
by lotion, or lixivistion ; 
{ta ſalt... _ Theſe 


hence call 'd a 


 lixivious ſalts are no other than the relicks 
of the acid, which the fire Was not able to 
ſeparate from the earth of the mixt, but 


may be ſeparated by diſſolving em in 
common water. The taſte of theſe lixi- 
vious ſalts is very different, according to 
the quantity of the neid ſtill remaining af- 
ter ealeination: part of W ch is capeble 


of being volatilia d, and diſengag by. furs 


ther operations; 4s. by more menſo 
heat; or by diſſolution, digeſtion, filtra- 
tion, and evaporation frequently repeat- 
ed; or lafily, by adding tome urinous alt, 
to abſorb the ſ ame ty... 

3%; We have three ſorts of urinnus ſalts 2 
the fr}, that of plants, or an nab, which is 
the ſame ; the ſeconds ſoſſil; nd ihe third 


* 


+ : 


fit to enter the ſame, 
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ſalts of plants are not 
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of the ſoſſil and vegetable nature; the firſt 


is volatile, and the two latter fix d. By 
uri nous ſalts, we mean all ſuch as partake 
of the taſte or ſinell of urine. Their ef- 


fett in volatilizing fix'd ſalts is notorious : | 


for being added to common ſalt, there ari- 
ſes, by fire, a ſalt of a volatile kind, cal- 
led a ſal ammoni ac. Tho", for volatili- 
zing the fix'd ſalts of Pip, the urinous 
o proper as the uri- 

nous ſalts of the intermediate claſs, ſuch 
as alum :' and for the fix'd ſalts of foſſils, 
the foſſil urinous ſalt is fitteſt, viz. bo- 
„ „ DTS 1413 
All the ſorts of ſalts, then, do roofing 

out, appear, 'avowedly compound, and un- 
ary" and —4 they are likewiſe 
producible, de now, and convertible into one 
another, is ftrenuouſly argued by Mr. 
Boyle. The two chief qualities, wherein 
they all agree, and which therefore make 


up the common received notion of ſalt in 


general, he obſerves, are to be eaſily diſ 
foluble in water, and to affed the palate 
ſo as to cauſe a ſenſe of taſte. Now, 
ſince the inviſible particles, which com- 


poſe the viſible portions of a falt, may be 


fo contriv'd as to make other 


parcels o 


matter, which have the qualities that de- 


© 


nominate bodies ſulphurous, or ſpirituous; 


as we ſec in nitre's being made inflamma- 


ble: why may not other corpuſcles, or 
ſmall portions of matters not ſaline, be ſo 
broken into minute parts, and theſe ſo 
ſhaped and conneRed, as, when duly aſ- 
foctuted, to compoſe a body capable of dif- 
ſolution in water, 
gan of taſte. _ I 

That a diſpoſition to be diſſoluble in a 
liquor, may be acquired by mixture, and 


a new texture of parts, appears from many 


inſtances : and as for the taſte, tis fome 
queſtion, how far the neceſſity thereof 
may confift with another principle; for 
the pureſt oils are ſapid, yet will nor dif 
ſolve in water; ſo that there does not ap- 
pear any ſtrict connection between being 
ſapid, and ſoluble in that fluid. Helmont at: 
fares us, that by Paracel/us's ſal circulatum, 


. folid bodies, among which he inſtances, 


dof affectiog the or- 


portions of matter, which pre · exſliſted in 
the form of thoſe ſi mple ingredients, muſt, 


by the operation of fire, and the men- 
ſtruum, have been converted into ſalt. 
For acid ſalts; we may inftance in ſalt- 
petre, which, tho it have no acid taſte, 
may be made to afford, by diſtillation, a- 
bove three quarters of its weight, of a W N 
5 acid liquor; yet it does not appear, that 
uch a great proportion of acid particles, or 
ſibly any proportion at all, is employed 
by nature, in the compoſition of nitre. 
For urinous ſalts, we have an inſtance of 
their production, in the ſalt, obtained by 
diſtillation, from ſoot; for tho“ the wood 
we burn in our 'chimneys, ſeem to have 
nothing of the taſte or ſmell of urine; 
nor have the diſſolutions of the ſaline parts 
of ſuch wood, been obſery'd to have any af- 
finity, in taſte, or odour thereto; yet 
when wood is burnt in the fire, and the 
ſoot afforded by it diſtill'd, we get a white 
volatile urinous ſalt, like what is afforded 
by blood, urine; or the like. 8 
For lixivious, or the fix'd falts of caleind 
bodies, the chemiſts themſelves are not en- 
tirely agreed. For however the prevail; 
ing opinion may be, that theſe fix d alca- 
lies pre-exift in mix'd bodies; HeImort ve- 
ry ingeniouſly ' propoſes another origin, 
and holds em, as to their alcaline form, 
productions of the fire, by whoſe violent 
action, a part of the ſak, which in the 
concrete, is all naturally volatile, lay ing 
hold of ſome parts of the ſulphur of the 


ſame body, beth become melted together, 
| and thus fix'd into an alcali: which fixa- 
tion he exemplifies, by what happens when 


falr-petre and arſenie, tho* both volatile, 


when expoſed to the fire, are, by its ope- 


ration flux'd and made to fix each other : 
tho' what ſeems to overthrow this account, 
is, that the fire may not perhaps be always 
found a neceſſary agent, in the production 
of a lixivious alcali :' for Mr. Boyle tells us 
of a piece of true native Egyptian nit re, 
which appeared to have all the properties 
ofa fix'd alcali. That author purſues rhe 
point further ; and ſhews how to make 
alcalies from ſea - ſalt and falt-petre, tho! 


ſtones, may be tranſmuted into actual confeſſedly acids; how alcalies may be 


falt, equal in weight to the body whereof | deprived of their alcaline form, and turn'd 
it was made; conſequently, as the che-| into other ſubſtances ; how common ſalt 
miſts allow of fulphur, mercury, S.., in may be procured from ſandever, a fix'd 
ſuch bodies, it appears, that the ſame alcali, c. Producib. of Chem, Princip. 


7 | length, 


i 


* The chemiſts lay down inflammabi- | 
liry as what charaQterizes their principle 
: whence: it happens, that three 
zbſtances, manifeſtly different in conſi- 
tence, and texture, come neceſſarily: to 
be referr d to ſulphur: the inflammable 
ſubſtance, —— from mixt bodies, by 
means of fire, appearing ſometimes in form 
of an oil, which will not mix with water; 
ſometimes in form of an inflammable ſpi 
rit, which will readily unite with that li- 
juor; add ſometimes in form of a conſi · 
ſtent body, not unlike foffil ſulphur. Now, 
what in - moſt mix d bodies is call'd ſul- 


| pbur, need not be conceived as any pri- 


mordial ingredient, but rather as a gene- 
rated and feſulting thing: for ſulphur it 
ſelf is made of the ſame univerſal matter 
with other bodies; and is only a coalition 
of certain particles thereof, whoſe e- 
gate, by having a particular texture, Oc. 
— diſpoſed to be tarn'd into fire, 
and uſually alſo into flame; and there- 
fore if the like texture may be found in 
ortions of matter, in other reſpects dif- 
ferent, or if art and chance can frame, 

and bring together particles of matter ſo 

diſpoſed; or can give 'em ſuch a texture as 
diſpofes em to kindle,” flame, or burn a- 
way; theſe qualifications entitle it to the 
nature of a ſulphur, whether it partici- 

pate of the chemiſts primæ val ſulphur, or 


And, that it is not neeeſſary the oi, pro- 
_ cured by fire from mixts, be à primeval e- 
lement, may be argued from the growth 
of plants, fed merely by waterz which ne- 
vertheleſs afford an oil in diſtillation : and 
wee ſee that in olive trees, almond trees, 
walnut trees, c. the rain water, which 
inſinuates it ſelf into their roots, is, by 
ſueceſſive changes of texture, reduced in · 
to the oil, which the fruit, by expreſſion, 
ſo plentifully yields. And to obviate the 
W of common water being impreg- 
nated with any ſulphurous juices of-the 
earth, it may be added, that-diftilFd Wa- 
ter will nouriſh a. vegetable. What is 
more, Mr. Boyle relates an experiment, 
whereby from two diſtill d liquors, both 
diſſoluble in water, and both held by the 


— 


metals, and minerals, tis much to 
ed whether they belong'd: 

| beg iN 
les of common ſulphur, perhaps, a little 
ingled with re ef- 


a conſiderable quantity 
a 


of chemical oil, of 


animals,” is; according to Hebhnont, reduci- 
ble, by means of lixivious ſalts, i | 


_— mm of chalk, into inſipid 


water. Id. bym. . 
For the prodution of that kind of ſul- 
phur era e ryan Wy it has alrea- 
dy been touch'd on, in ſpeaking of ſpivits. 
that of conſiſtent ſulphurs, ſt:does not 
appear, that any ſuch ſubſtance is | 
procurable, either from vegetables or ani- 
mals: what the chemiſts have uſually ta- 
ken for vegetable ſulphurs, Mr. + Boyle 
ſhaws to be no other than foſſil ſulphurs, 
and to he ſeparated, not from the matter 


of the vegetable, but from that of the 


foſſil matters uſed in the proceſi. And as 


very different nature from either of the 
ingredien liquors.  Producibs f © Chym. 
SET IO be”. Tay. 
This oil, or ſulphur, of vegetables and 
to ſoap; : 


as that -ſoap' is, by repeated diftillations 
from a 


vitriol, and aleokol of wine, he. procured. 


for the ſulphurs ſometimes obtain d from 


l as e- 
ngredients, or were only eorpuſ- 
alter d, and 
ſential to - the mineral. Thus we ſee in 


native cinnabar, the mercury, which che- 
miſts ſuppoſe a compleat metal; is ſo mid 


with another body, as not to be diſtinctiy 
diſcernible, till 
from this cinnabar, ſulphur 
times obtain'd. - Add, that as & large quan- 
tity of common — >< is caſily ſeparable 
from vitriol marcaktes ; it appears poſſi- 


ble for ſome common ſulphur to remain 


more cloſely. mix*'d with the ſaline and 
meralline parts of the vitriol, afforded by 
the ſame. 


— nr marr of 
| e's :Producib; of Cm. Princip.” | © 
J any rene nes 


notion of the principle ſulphur, Phar oily, 


or fatty matter, found in theanalyſis'of alt 
plants; and animals, and ſome 5 645 


and which has been always taken for th 
chemical principle ſulphur, cannot be 


”% 


is 
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* 
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— 


be doube- © 
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marcaſites; from which latent 
corpuſcles” may 'proceed "the ſalphurous 
erv'd in vitriol and its oil. 


inciple, on his foundation ; ſince it ma 
e "ho 


ſeparated by the fire-: at 5 
been ſome- 
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be reduced into ether ſimpler matters. 


en pe it, the leſs he finds it. 
1 th, by the chemiſts call'd terra 


* 


and as we our ſelves have found from a like experiment, made in oil of 
guaiacum f. 


3 : „„ 


bene are ſuppoſed to depend, v. . ies not 
Add, that as he lays down the principle|difſolving in water, its not Atti the 


fſulphur for the only active one, and which taſte, and not having flown off with the 


of conſequence ſhould be found in all other parts; it will be found that theſe too, 


minerals, and therefore eannor be the on-| Mr. Boyle has ſhewn, that not on- 


mixts ; this oily matter is wanting in moſt | are producible, may be compounded, . 


ly active principle, In the analyſis of anjly each of theſe qualities ſeparately, 


oil, its whole ſubſtance reſolves into a but all of them together, may and fre- 


deal SE Ros liquor, a little infipid}quently do, ariſe from the mixing and va- 


earth, and a little ſalt, ly fix'd and 
partly volatile ; the real principle ful- 8 : n 0 
phur, which connected theſe prineiples from oil of vitriol, and ſpirit of wine, 


riouſly managing of compound ſubſtances, 


together to make an oil, is loſt in the 0-|tho' both diſſoluble in water, and ſapid, 


peration; the whole ſtudy of the artiſt he has, by digeſtion and diſtillation, pro- 


ing only to ſeparate the principles from cured a large quantity of a ſubſtance in- 


each other. And as the principle ſulphur diſſoluble in water, inſipid and fixed. So 
is only ſenſible while join'd with ſome o- alſo glaſs, which tho' not wy a compoun- 


ther of the principles, which ſerve ir/as|ded, but a recompounded (the ſand, 
4 vehicle; it muſt o neceſſity eſcape from and other ſtones, which themſelves are 


whoever. would ſtrip it of all heteroge-|mix'd bodies being further compounded. 
neous matter. wich the ſalts that diſſolve them) has "ns 
e · 


This ſulphur may either be confider'd as 
mingled,” and retain'd in ſome other mat- 
ter; which, as it is aqueous, ſaline, ear- 
thy, or mercurial, the reſult will appear 
under the figure of ſpirit of wine, oil, bi- 
tumen, or metal ; none of which are the 
prineiple ſulphur : or, it may be confider'd 
as pure, and Without any mixture; in 
which laſt ſenſe alone, it is, that ſulphur 
is to. be accounted & principle, and the 
only active principle; leaving to the reſt 
the- appellation of ſulphurous matters. 
Now, all mixts, that excellent —_ _ 
ſeryes, in paſſing a rigorous analyfis, - 
the Gate ſulphur, which was the band 
of the compobtion:; ſo that the more the 
chemiſt endeavours to extricate, and diſ- 


all the three qualities, which the 
miſts require in their earth; for tis taſte- 


the fire. And if aſhes be of themſelves ca- 


b 
lition, and new texture, e une by: the 


kind of vitrification ? | 

That earth may be produced d novo, may 
likewiſe be argued hence, that if fa 
of tartar. be diflolved in fair water, 
there will remain, after numerous fil- 
trations, and after every ſingle one, a ſub- 


' daninata, of all ſubſtances ſeems to have 
the faireſt claim to an elementary nature; 
in regard the violence of the calcini 
fire ſhould ſeem to have driven away 
the mercurial and other volatile parts, 


mical charaQers of earth. The terra dam- 
nata of vitriol appears evidently no ele- 
mentary body, from its purpliſh colour, 
its weight farexceeding that of earth, Sc. 


leſs, diflolves not in water, and is fix d in 


wen of vitrification, as the chemiſts teach; 
ow are we ſure, that in common aſhes, . 
freed after the uſual manner, from their 
fixed ſalt, what is called a fimple earth, 


may not be « body er : 
or 5 ſubſtances, whi their — i 


action of the fire, have been brought to a 


wherein before they were not. Thus 


ſtance in the filtre, which has all the che- 


, In effect, in ſome bodies, particu-⸗ 
and have quite burnt out the fulphurs, [larly thoſe of the metalline kind, the 


which. are often more ſix d than 'the reſt ;|calcining fire does not operare as in others, | 


as the water, on the other hand, ſhould |particularly vegetables; fince ſometimes 
dave diffolved all the fd ſalt : and yer, as — the — weight of a mineral 


to the characters, whereon the ſimplicity |ſhall be found in what they call its calr; 
and immutability of the earthy part of| as we ſee in tin calcined per /e t which calx | 


” 


LY 


SS 
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* Salt; water, oil, and earth, when pure, ſeem to be che ſame in all bo- Trg. 
dies: and all the difference in ſuch bodies, ariſes from a ſpirit, which reſides on | 
in the oil, and is thence denominated the rector, or archæus. Diftill, e, gr. cin- pies of diffrent 


namon and wormwood as long as you pleaſe ; and you will have water, 
ſpirits and oils; that have the ſeveral taſtes and ſmells of cinnamon, and 
wormwood : then, burning what remains, you will have ſalts, and earths, 
in all reſpects alike. But the odorous water abovementioned, in time 
lays aſide its oil, and becomes inſipid in both ; or, if it be expos'd to a 
gentle fire, the ſpirit all exhales, and leaves it vapid: whence it appears, that 
the difference lay wholly in the oil. Now, pour ſome of the oil on the water 
thus effete, and beat em ſtoutly together, and you will have the odorous waters 
of the plants again. Or pour on freſh water, till at te it undergo no altera- 


tion, and you will have oils perfectly alike ; i. e. the oil of cinnamon, and that 


of wormwood, will be of the ſame kind. Whence, again, it appears, that the 
ſpiritus rector is the cauſe of all the difference. Add, that to whatever 
this ſpirit is join d, whether to oil, ſalt, earth, or water, you will in each 
have all the ſtrength, and virtue of the plant. 3 
Tho bodies are not reſoluble by chemiſtry into any ſimple, immutable 
elements; yet they all terminate in a certain number of principles l. 
From vegetables, e. gr. are drawn five ; vx. La 
19, Water, 29, ſpirit, which is nothing but oil ſo attenuated as to be 
miſcible with water; 3 ſalt, 49, oil, 59, earth. „ 
From animals are dramm Ts inherot.,arinciples ; between which, 


and thoſe of vegetables; Whey Wader nnybliflerence- ; except, that the ſalt 
of animals is volatileg and hat uf wegetaViles: fd; and that the latter 
yield an acid falt, hielte ſemmer donor}. 1 | 


is in great meaſure redueible \fomerimes, 
into a body of the ſame nature with chat 
which afforded ir; and ſomerimes — 
another body, far from being elemen- 
tary : as in the reduction of minium into 
lead, aſhes of antimony into glaſs, c. 
See further in the chapter earth, as an in- 
ſtrument. | 
As vigorouſly as Mr. Boyle combats the 
elements, yet he aHows, 1, That many 
mineral bodies may be reſolved into a 
ſaline, a ſulphurous, and a mercurial one; 
and that almoft all vegetable. and my 
concretes, may be reduced, by fire, into 
-five ſubſtances, ſalt, ſpirit, oil, phlegm, and 
earth; of which the three former being 
more operative than the two latter, may be 
look'd upon us the three active principles, 
and by way of eminence be call'd the 
three principles of mixt bodies. 2, That 
theſe principles, tho they be not perfect - 
ly fimple, may, without inconvenience, be 
filed the elements of compound bodies, 


manifeſtly predominant in em; becauſe 
no one of theſe elements ſeems diviſible 


ances, like the concrete, whence it was 
ſeparated. ' 30, That ſeveral qualities of 
a mixt body, and eſpecially the medicinal 
powers, do, for the moſt part, lodge in one 
or other of theſe 8 Scept. Chym. 
+ It is remarkable enough, that the or- 
der wherein theſe principles ſucceed each 
ether is different, according as the mixr 
has undergone a fermentation or not: if it 
have, the ſpirituous liquors, and volatile 
ſalts riſe firft, then the aqueous liquors, 


at bottom, which affords a fix'd ſalt and 
earth If it have not fermented, the a- 
queous liquor precedes the volatile ſalts, 


in the order abovementioned, . Homberg, 
Mem. de Acad. R. An. 1702. 5 


d bear the names of thoſe ſubllances 
Which they moſt reſemble, and which are 


by the fire into four or five different ſub- 


then fætid oils, leaving a caput mortuum 


and ſpirits; the other matters following 
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in his new Eſſais de Chemie, lays down 92 


phur, mercury, water and earth: not that 


„That accurate Ge, M. 
principles of foſſil bodies to be ſalt, ſul- 


all foſſils contain em all; for mercury, 
he ſhews, is oy a common u principle : bur 
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* wg * i ks to faffils - ſome of em, we have WK ſhewn, ee reſoluble ins 
8 two, and others! into three principles”. | : 
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1 Bre it, as Antal ad uses wil 
nerals ; and others not, as tones, earths 
foſſil ſalts, &c. The principles of all animal 
and vegetable bodies, according to the 
ſame author, are ſalt, ſulphur, earth and 
Water. Mem W 3 N 
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7 HE chemiſts, by ſeparating, and uniting, reſolving and com- Faw , o+ 
|. pounding bodies, produce an infinite number of ecke ; all Which 1 a 
may be commodiouſly enough reduced to four general claſſes vs. 5 
Magiſteries, Extracts, Elixirs, and Cuff. Ray. 
Magiſtery is a name given by the antiemt chemiſts to the maſter-piece of Magitery, the 
their art ; which is a "Creek "the form of any body, in all its parts, without ae, - 2086 
making any alteration in the quantity thereof,” Or, a m wn ret? is a body redu- . | 
ced into another body, yet all its former ſubſtance retained. Thus Paracelfus : | * 
_ * Tf you have the matter of pod, and know how to prepare it; ſo as in 4 
© one moment to render all that gold a potable liquid; it is a magiftery of EE 
that thing. Or if you can convert mercury, or filver, or gold, into its Ep 
* ens primum, or radical liquid; that is, if you can penetrate its whole, 0 
intimate {ubſtance, and render it potable, by the admixture of a"menſtraum, 8 3 
which ſhall reſolve whatever was coherent in the body, it is a magiſtery.* =. 
Conſequently, magiſteries require the alcaheft, or univerfal diſfolvent.-7 „ 
But the apothecaries, and lefs knowing among the chemiſts, apply ma- Popular jr 
- pgiſtery to any conſiderable change of a body into another form; partienlar- * n 
ly to certain powders difſolyed by menſtruums, and precipitated. Thus ** . 
if you take an ounce of pearls, and diſſolve it in one or two ounces of ſpi- 3 " 
rit of vinegar, and then caſt in ſalt of tartar to precipitate the ſolution; : 1 
the powder of pearls, before ſuſtained in the vinegar, will be now found - 
at the bottom of the veſſel ; which powder is perfectly the ſame with the 
body or ſubſtance of the pearls ; and this powder, when waſh'd, is call'd 
magiſtery of pearls, i 5 
A magiſtery is diftinguiſh'd from an extract, and an elixir, in that, in the 4/54 
latter there is a ſeparation of parts; ſome beingtaken and others left behind. -  ®3 
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Pxtrafts. 20, Extraf is the pure, and efficacious of a body, ſeparated from 
| the leſs efficacious parts, by means of ſome liquor, or diſſolvent. Or, 
an extract is a chemical effect, perform'd in a ſingle body, by ſeparating, 
and extraCting the homogeneous parts thereof,” witfiout changing em: thus, 
Tf you have mercury, and from this mercury ſeparate the corroſive ſal- 
phur; this ſulphur, thus ſeparated, is call'd the extract of mercury. | 
And hence, all tinctures are extratts. Butit is to be carefully noted, that 
in extracts, the parts are to be actually ſeparated for if they be com- 
pounded together, and fo both changed, it 1s denominated an elixir. 


Elixirs. 39, Elixir, according to the antient chemiſts, and phyſicians, is an eſ- 
- fene, 'Tather magiſtery, af ſeveral bodies join d together: thus, e. gr. if L 


take aloes, myrrh, and ſaffron, of each an equal quantity; and by dige- 
ſtion reduce thoſe three into one potable form; it is call'd an elixir: 
if I only took one of thoſe ingredients, e. gr. ſaffron, it would be a 
An elixir, therefore, is a compound magiſtery, . e. a compoſition of 
various bodies, chang d after the ſame manner as à ſingle body is/ in a 
magiſtery. | | ep. 19 
et ſome authors uſe e/ixir for a ſort of compound extract; i. e. a tinc- 
© iq ture or eſſence, drawn from ſeveral bodies combined together: as if from 
worm- wood, ſage, and euphorbium, blended together, a tincture be drawn 
; by: meangiot ee e,, „„ 
ed 4*, Cuſſus: in this the three former Helis are united: thus, if you have 
i fouror five bedies, and from each of em draw a tin&ure or extract; and 
mix theſe together, it is called a chu. Take, e. gr. aloes, ſaffron, and 
5 myrrh, and pour ſpirit of wine upon em; this will draw out the reſinous 
ſubſtance from the myrrh and aloes, and the ſubtile oil from the ſaffron ; 
| leaving the fzces at the bottom. This, ſome call an elixir, but inaccurately ; 
; © for an elixir is only a maſs, of all the ingredients; but a ch/us an extract 


8 f =o mos ĩðͤ d RI: 7, „ 
Others make the chhſſus to conſiſt of a number of the efficacious princi- 
ples, drawn from one and the ſame body, purified, and then recompound- 
ed, or mix'd gu : as when the ſeveral ſpecies of the ſame thing, ſepa- 
. rately prepared, are united again; e. gr. ſalt, ſulphur, oil, ſpirit, and mer- 
* _* +. »/-» *0ury, are again brought to coaleſce into one box. 
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77 Sa. PS "IJ STE 58 l "Ht bogs 
E ſaid in our definition, that chemiſtry was an art; and conſe» E. n ſs 
| quently ir muſt regard ſome certain end. End is defined by the 4 % war 
| | {hools, That which is firſt in the intention, and laſt in the exe» a 
wdution; or it is that which excites the mind of the artiſicer to 
the uſe of certain means whereby a thing is accompliſhed. All arts have 


4 


ſuch an end as this; and they are exerciſed; merely for the ſake of it... 'T 
end of chemiſtry appears from the definition - we laid down thereof; 
wherein that art was ſaid to change ſenſible bodies, ſo as to diſcover their 
ſeveral powers, or virtues, &c. But all bodies act according to what 
they are, and not according to what they were, or ſhall be: Conſequently, 
ſince chemiſtry renders the preſent eſſects of all bodies, ſenſible, we cannot 
be at a loſs to difcover its end; tho? that wy be various, according to th 
views of the operator; or its exceeding uſefulneſs in all the parts of na- 
tural philoſophy ; as might be made fully appear by a long train of parti- 
cular inſtances. | 1 7 %%%Cͤĩũ f I 
Various are the uſes of chemiſtry ; and there is no art whereto it may 4 ,an... 
not he ſubſervient, and aflifiing, *Tis'very 'difficule; therefore, to aſcer- 7 


with all manner of natural bodies, more -partic 
fire, the moſt univerſal of them all. 
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Natwal yh; Atural philoſophy, that is, the hiſtory of the exiſtence, phænomera, 
e wht and operations of natural bodies, conſiſts of two parts; the one ex- 
perimental, which nakedly propoſes the phænomena of bodies; the other, 
argumentative, which, from the phenomena obſerv'd, draws new conclu- 
ſions, by reaſoning upon them with geometrical exactneſs. And as there 
Taught by che- is no way to diſcover the actions of bodies, but by experiments; chemiſtry, 
2 which deals entirely with theſe, muſt needs be exceedingly uſeful in na- 
tural philoſophy. Tis by chemical experiments that we learn the actions 
of one body upon another; and the effects produced by thoſe actions; 

"that is, in other words, the powers and laws of nature. 8 8 

All the natural bodies exiſting, may either be in action, or not in action; 
for, from the paſſive principle, as tis called, or force of inactiyity in them, 
they are indifferent to motion or reſt; and we can never know, otherwiſe 
. than by experiment, which of theſe two ſtates a body is in. Bodies a& 

not by their corporeal nature; but by a certain further property ſuper- 

added to them, when created, which determines them to adhion * Bur the 
principles of their action are either common to them all, or peculiar to 
Iome of them. By the former, we can never fully explain the various 
Changes and phænomena of bodies. Who is there, that from the extenſion 
| and Nate; of the load-ſtone, could ſay,” it muſt neceſſarily attract iron? 
We are, therefore, as natural philoſophers, to diſcover the particular 
pores inherent in particular bodies; which can never be done without a 

ollicitous and experimental ſerutiny into their nature and ations. 

There are two ways, according to the great Lord Verulam, whereby 
natural things become known to us; that is, we may deſignedly ſearch 
after them by experiments; or they may caſually offer themſelves to us 
without inquiry. Chemiſtry-muſt neceſſarily be exceeding fruitful in both; 
ſince all the productions of the three kingdoms are, as we have already 
Mew, its ſubjects.” The latter of theſe two ways is, in reality, chemiſtry 
. Itſelf; and, accordingly, all the philoſophical experiments made with any 
view or deſign, have been derived from that art. Hence, wee plainly ſee, 
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- * Body peing . abſolutely paſſive, there even in a higher degree than the former, 

is, a neceſſity for ſome active power or is necefſary to produce action therein. 
d to put it into motion, and make The active powers which have hitkerto 
it produce the phenomena it affords. Body fallen under | obſervation, are gravity, 
at reſt is not only incapable of pgs; but whereby bodies tend toward the centre; 
even carries an oppoſition to action: It has | attraction, whereby the particles of bo- 
' & real pocper of inattivity, a vis inertia, as we | dies cohere; the cauſes of elaſticity, e- / 
| 2 it; which removes it even out of a lectricity, magnetiſm, fermentation, c. 
late of indifferency, and determines it ab- See this point further conſider d in the 
ſolutely to remain inactive: So that not on | notes on the chapter Of Operations, p. 171, 

Ay a contrary power or principle, but that 172, Sc. = N ? 


8 2 


1 


tis the general end of chemiſtry to ſhe w the cen 88 of the bodies „ 


juſtly obſerves : All the antient p 


otherwiſe, he preſently does it. Ask him to ſhew you gol 
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exiſt, obſerve their changes, and remark the eſſects they produce. 7 

*Tis chemiſtry which ſhews us philoſophy in action, as the Lord Bacon 88 Ne- 

; iloſophers were very buſy in explainingrinemalh. A 

nature by words; but chemiſts alone are practical philoſophers. Mie they⸗ een 
for inſtance, who underſtand heat, with the nature thereof, ſo as to be 
able to produce, exhibir, and apply it to numerous purpoſes. Bid a che- | — 
miſt convert gold into glaſs; and, by means of a . concave, or ̃ 
| in powder; 
and, by mixing a little antimony with that metal, he will ſoon render it 
pulverable. Thus, ſpeculative philoſophy is made practical by chemiſtry; 


which, at the ſame time that it explains things, actually exhibits them to 


* 


e than chemiſtry, whilſt it was not conſined to obſervations alone, % 


matter; and, in the next place, underſtand chemiſtry, which explains the Tt vatme; 
particular qualities whereby bodies act upon one another. Each of theſe 


the eye. And this is the philoſophy ſo much recommended by the ſagacious 


Perulam. | 2 | J) - | 
We muſt own, indeed, that no art has been more prejudicial to r ; | x 
| r FI 


but called in the aſſiſtance of uncertain rea ſoning: as, on the other hand,... 
nothing was ever more advantageous to the ſame, than genuine chemiſtry, ./: .- + 


vhilſt it went no farther than experiment. A chemiſt, therefore, ſhould 
content himſelf with experiments alone; unleſs he can, with mathematical 


rigour, draw juſt concluſions from the phænomena he obſerves Hence it 


appears, that whoever would procure an exact hiſtory of nature, muſt be 
firſt acquainted with mechanics, which gives us the general properties of 


is inſufficient without the other: A mere mechanic could never, from ge- 


from any plaſtic ſpirits, or ſubſtantial forms; any dæmons, or ſprights, 
| 8 from the never- ceaſing motion of fire and that all theſe actions 


ſpeaking of, has excellencly and amply ſne wn “. 


loſophy; and that curious ſett of queries, learned author proceeds to ſhew, that al- 


are almoſt wholly chemical. Indeed, | firy. 
_ chemiſtry, in its extent, is ſcarce leſs.| _ 


_neral <a deduce the ſurprizing eſſects of gun-powder ; and a:mere- 
chemi | 

norant in mechanics; becauſe, from ſome particular powers, he would 
ridiculouſſy attempt to explain all the motions in nature 


„ Who might do this, would make but a wretched philoſopher, if ig- 


*Tis from chemiſtry that we know, all the actions of bodies proceed not Aud Agne 
with which the ſuperſtition of ſome enthuſiaſts hath fill'd the world ; but 4 8 +4 


* 


epend upon mechanieal principles; as Mr. Boyle, from the art we are 8 


1 o 
2 4 2 


* Tr is by means of chemiſtry, that Sir than the whole of natural philoſophy; .as- 
Iſaac Newton has made a great part of his | might be ſatisfa ctorily ſhewn by.a thorough 
ſurprizing diſcoveries in natural phi- | chemiſt ; after the manner wherein our 


which we find at the end of his optics, | moſt the whole of medicine is chemi- 
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Rial And % m;; mp!“ T6 at HA ys 3 755 A 
AEdicine is that ſmall part of univerſal phyſics, which demonſtrates 
VI +by hat laws the: motions in a human body are perform'd ; and 
aims at Sing more than to diſcover the natural ftate thereof, with the 
alterations hereto tis liable from what it receives, whether as food, phy- 
ſio, or poiſon; whereby it is determined either to health or ſickneſs: and, 
conſequently, this art has the human body for its object; which, conſiſt- 
ing of the ſame principles with all other bodies, tho' put together after a 
different manter, tis plain, from what we have faid of the uſefulneſs, of 

chemiſtry in natural ꝓhileſophy, that it muſt be greatly ſerviceable to phy- 
: ſic alſo. But, to manifeſt this the more fully, we will point out its uſe in 

. * ** the five deveral parts whereof hog] meine co liſts. . RE. 33 5 

nejs 3. G56 5 8 8 ＋ II . , | 
the parts there. we mean gha part of;, medicine which explains the nature the entire anima 

, eee, confider d in iti ugtural ſtate, when. its operations are perform d 


in greateſt perſection 3 or in a ſtate of health; which depends upon à juſt 
balance of the ſolids and fluids. This part of phyſic, therefore, inſtructs 
us as to the matter of the human body, the coheſion of its parts, whether 
ſolid or fluid, their conſiſtence, elaſticity, figure, reciprocal actions upon 
each other, G&W. A 5:4 25 TEE ITE. ; IT 1755 = iy 455 5 ; 
in the matter of a human body, mechanics can make no great diſco- 
weries:; but chemiſtry will ſhew us, that all the ſolids which go to compoſe 
it, are either mere earth, or ſome earthy ſubſtance, held together by a 
certain attractive force, or by a particular oil; for every ſolid part, when 
urged with fire, leaves nothing but earth and oil behind it. And hence 
de learn why the veſſels of our bodies are not, as water, ſpirit, oil, or 
falt would be, ſet looſe, and render d volatile, by the heat they naturally 
ſiuſtain; or the other powers that continually act upon them: namely, be- 
Cauſe they are e of an earth that is not to be changed by any ſub- 
ſtance, or operation in nature. „„ „ 
4705 22 no- body but a chemiſt could ſay what kind of liquor the blood 
is, of What parts it conſiſts, and by what principles it acts; for it does not 
act ſolely as a fluid, flowing along its canals, according to the laws of hy- 
draulics ; but, at the ſame time, exerts a force of its own ; which che- 
miſtry explains, by ſhewing it poſſeſſed of certain active principles, as ſalts, 
Ipirits, oils, Cc. wherein it differs from other liquids : and, by knowing 
the particular nature and quantities of theſe, a chemiſt will nicely under- 
. advantageouſly . diſtinguiſh between the ſigns of health and 
C 1 V 
Indeed, nothing but chemiſtry can ſhew how bodies excited by a parti- 
cular degree of motion or heat, muſt needs cauſe ſuch and ſuch changes, 
| 1 ſuch and ſuch effects. Suppoſe an ox to feed wholly upon graſs, 
and to drink nothing but water, for the ſpace of ten years; 2 much 
graſs as was eaten by the ox but in one of thoſe years, were burnt, 8 
„„ . | | woul 


1 
1 
£ 


Phet) of GARMIN. 
would afford a large quantity of fixed ſalr; yet, if at length the ox himſelf 
were wholly burnt, or. wh of fixed als. Jef wh * F b 150 


is, therefore, a certain power in animals, whereby all the ſubſtances they take 


in, are changed in their nature; tho, without chemiſtry, tis impoſſible to 


know what Kind of power that is. But this art, by ſhewing us that the heat 


which is always: preſent in an animal body, can render all oils. and ſalts vo- 
latile, directly ſolves the problem. And this is the caſe not only in phyſi, but 
in all the other parts of natural philoſophy; for chemiſtry will teach us what 


muſt every where happen in the whole, or different parts, of the ſame. or : 


different ſubſtances, from different degrees of motion and heat. 


ente ere is inexplicable by any thing bur chemiſtry. Tis the office bee ,. 


of this part of medicine to unravel and deſcribe the diſtempers incident 1d the 


| human body, and to aſſign their nature; cauſes, effects and differences. It H. 


pocrates, therefore, had underſtood chemiſtry, he would haye been infi- 
nitely a better phyſician than he was. All that he could do in this part of 
his profeſſion, was only, with diligence and accuracy, to obſerve the phæ- 


nomena of diſeaſes; which might let him into ſome knowledge of their 


nature, after he had {ſpent much time in this way; but all his care aud 
plies could never once inform him X the ſtate. Ce Wü and fluids, 
from the beginning of the diſtemper to the end of it: He, muſt | 

be a chemiſt, who would know: how theſe are alterable by heat; and here 
the skill of Hippocrates failed him. He knew not, in a burning ſeyer, for. 
inſtance, that the ſalts of the body were diflolyed, and the oils render d 


volatile. That great author; therefore, tho well verſed in the phenomena | 


of diſeaſes, knew but little of their geal nature. 


4 


. 5 D 225 nne 
No phyſician can, with the leaſt; he of probability, account. "Fox ie 


rarefactions, obſtructions, eee e Sc. in the human F nor for 
the corruption of the fluids 


uids thereof, withour the aſſiſtance of chemiſtry. 
The very notion of corruption implies a { ; 
1 K 


weld: | aration or change in the nature 
of all the ſalts and oils of bodies ; for theſe, being now attenuated and. ex- 


ep 
alted, gain a cauſtic quality; the ſalt, which, was before mild, and ſome- | 


as 


What indiſpoſed to volatility, becoming volatile, and; corroſiwe i, and the 
dil, which before was gentle, viſcid, and harmleſs, proving pieleptiy 


phyſicians with our chemical philoſophy, we 


ſharp, raneid, and volatile. | But by comparing the writings of the antient 
we ſhall find that none of them 
{poke to the point about putrid diſeaſes. They aſſigned for the cauſe of 


theſe a bilous matter, and a melancholy humour; Words Which carry. no 
meaning : but "chemiſtry examines the humours putreßed in the body 
compares them with the ſame humour s, inelnd Ke in pro- 
per veſſels, and expoſed to the ſame ay cn of heat; 


| hence it exhibits 
the very ſame effects as, in this caſe, are found in the human body. And it 


is this art alone, that can putrefy humours to any aſſigned degree; . 


conſequently; this alone can teach what muſt enſue upon a ſtagnation of 


the blood in the body, according to the particular parts wherein. ir hap- 
N MEE 3 q : 5 | . 5 33 5 11 
7 and what will be the effects of particular motions of that. fluid, 8 
Thus, we can now, from nee foretel, that a ſtrong circu- 
TRY | ; Eris C3. : "128101 


lation 
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lation will heat the body too much, render it dry, throw off its finer: parts: 
amaſs the groſſer together, render all the ſalts and 6ils volatile; and hence 


explain numberleſs the like phænomena, which none but a chemiſt could 


| er, account for. And hence it proceeded, that the antients "a 


miſtry informs us, that the bones become curious from a putrefaction or 
corruption of their marrow, whereby it is xender d ſo ſharp, as to corrode 
their ſubſtance: and the ſame art inſtructs us to ſtop the growing mii: 


chief, by the application of a very ſtrong and penetrating lixivium. If it 


0 how a caries of the bones happened, nor how to cure it; but che- 
1 


be aid, that ſtill the antients underſtood putrid diſtempers; I grant it as 


4m 
Feacciotics, 


their cauſes: and therefore t 


this part of medicine alſo. Suppoſe, for inſtance, ia chemi 


| #29 be.ayrare that they tend to a ſtate of putrefaCtion.. >: » 


to their effefts, and viſible - . but not ar all with regard to 
eir cauſes - here ey never diſtinguiſhed between them, nor 
VVV 
. 3.,T e Jſemeiotical' part of phyſic, or the dhctrine of fans, is W 
concern d about the pulſe and urine- Now, all che changes in bodies muſt 


* — 
1 


proceed from cauſes: and when any change is obſervable, tis called a phæ- 
nomenon, and muſt needs be the effect of ſome cauſe or other; but the 
cauſe always lies deeper than the effect; yer is often diſcoverable by: 


means chereof. Whatever leads to the knowledge of this cauſe, we call a 
ſign; and the art of diſcovering diſtempers by ſuch ſigns, is term'd ſe- 
meidtics,  Whence it appears, that chem muſt be exce ing uſeful- in 
| «phyſician 
ſhould find his patient hot and inflamed,” his-urine red, and his pulſe quick 
and hard; he will from + hence immediately know: the date f his fluids, 


4 
— 


1 ; r 
The antients, as particularly Hip pocratet and Galen, would idly ſay, in 


cis caſe, chat the perfon was prey d upon by the innate heat, in con- 


junction with the veſtal fire; which innate heat, and the radical moiſture 


* 


ck the body being conſumed, the man muſt immediately: die. 


© Hippocrates would, indeed, preſently pronounce the ſentence of death up- 


on any one ſick of an unknown diſtemper, wherein all the ſecretions were 


obftrufted; Whilſt the Skin appear d ſqualid; dry, and parched: But a 
chemiſt will 3 into the nature of the thing; and ſnew you, that the 
aqueous and ſpiritudus parts of the blood being here wanting, the ſalts, 
which are now fender d more ſharp and corroſive, are brought, by the law. 
of circulation, to the fine tender veſſels of the cerebrum and cerebellum, 
which they either wound and tear, or elſe prevent the ſecretion of the ani- 
mal and vital ſpirits therein; whenee death muſt neceſſarily enfue : which 
2 * ſometking that ſatisfies the mind, and rationally accounts for the 
t ing. 3))ͤ òðB 88 Fes $52 07 150949 om n 
Again, Hippocrates tells us, if the urine be of a very red colour, ſmells 
1 0 ap ars frothy, the life of the patient is in danger; but tis che- 
miſtry which lets us know, chat oil or ſulphur ãs the cauſe of colours in 


liquors ; that this oil gives a es per lg the ſiner tis broke; and that 


the more tis ground, and ſhoak together, the more corroſive it grous 3 
which, in the preſent caſe, is the true/phylicab cauſe of the effect. We 


5 


- 


Tien of Guus rr. 1097 3 
May, cherefore, ſay, tho Hippocrates was, for his time, and the advan= + | 

nay, TACTELOTE, RY, | al 2% f : 
- tage he had, very well acquainted with ſemeiatics, ; yet a perfect yur plows | 4 
thereof cannot be gain d without chemiſtry. The ſemeiotic part of medi- 
cine, likewiſe, -informs- us of the conſtitution of the patient. Thus he, 
whoſe: urine is always red, ought to ſuſpect a putrefaction of his juices, 
or a dangerous tendency thereto ; as he, Who always makes it pale pots 


NY * * 


limpid, may be thence known' to be of à weak conſtitution. And when " 
the ſweat, as well as the urine of a perſon, grows fetid, we learn from | 
chemiſtry, that its ſalts are too much attenuated, and the oils too much 

exalted: nor could we, without the aſſiſtance of this art, underſtand why 

the chyle ſhould ſometimes turn acid in the ſtomach, or prime via, nor 
perhaps how animal digeſtion is r „ i 
4. Hygiene, which is the fourth branch of medicine, inſtructs us inthe Hygicats | 
way, reſerving health by diet: and this entirely depends 8 chemiſtry ; 3 
Vvhich alone can ſhew when aflimal, and when vegetable is proper 9 s 

to what «conſtitutions water, and to what wine Is beſt adapted ; where 
| bread; and where fleſh is to be uſed ; what is the diet requiſite for a man 
of a ſtudious, ſedentary life; what for a man of an active 3 ;- and 
What for a child; which habits demand the uſe of alkalies, and which of 
acids: with many other particulars of like kind. Tis true, all theſe things 
are diſcoverable by experiments, made on the perſons: but auge ian 8 n 
the making of ſuch experiments; whilſt” chemiſtry,” without running an = go 
riſque at all; ſhews us, that the natural heat of our bodies yn 
tables acid, and putrefy animal ſubſtances. Whence we may learn, that 3 

in caſe of an alkalme diſpoſition of the blood and juices, when the urine „„ 
appears red, ſmells ill, and taſtes alkalious; vegetable acids are the pro- EB 
per diet, and animal food prejudicial. On the contrary, if the humd urs * 
are acid, as frequently happens in infants convulſed from à coagulation of 33 | 
the milk in their ſtomachs, broths made of the fleſn of animals; <ggs, er 
the like, are excellent; whilſt vegetable acids would prove hurtful.” And 
this can be learnt from nothing but chemiſtry; which alſo inſtructs us to 
give each kind of food its proper ſauce or menſtruum, to forward its con- 
CC PR. 1 i et 95 85 1 a K Ty 3 1 

F. As for the therapeutic, or laſt part of phyſic, which regards the - cure l bsp 
of Fraſer; al the 5 e of 1 228 Cecelia irons chemiſte y 
alone. When a patient is ſeized with a burning fever, chemiſtry imme 
_ diately informs us, that, from the additional heat, the ſalts of the blood 

zecome ſharper; and, as the heat increaſes, are render d alkaline; and 
the oils more volatile, and exhalable. Whence we infer, that aeids ought 5 7 
to be preſcribed, to prevent the putrefaction that is bringing upon the 2 
— : and this indication could be fetched from nothing but che- 
rr ĩðZ 15 "ig v" rel ts thy hel oe 
Tis very remarkable of the famous Dr. Sdenbum, a ſtrict follower of 

Hippocrates, that having never read any thing of chemiſtry or anatomy, he | 
was, about the fixtieth year of his age, ſtruck with ' conſternation at tlie Ul 


horrid devaſtation made by the confluent ſmall-pox in England ; whilſt all FF 


1 
ed * 


* 


diſcover d? 
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the diſtemper : ſo that it kill'd as many as it ſeized on. At length, after 
it. had diſpatched thouſands, the Doctor tells us he diſcovered, that as 
often as he let his patients, in this caſe, drink ſmall-beer acidulated with 
ſpirit. of vitriol, they conſtantly recover d: hereby furniſhing us with an 
eminent inſtance of the great uſefulneſs of chemiſtry to a 1 
which had he but underſtood, the lives of thoſe he before ſuffer d to die of 
this diſtemper, might have been happily ſaved. His ignorance of this art 
drove him to a like diſtreſs in the cure of convulſions in children; whom 
he ſaw die in great numbers, notwithſtanding his utmoſt efforts to prevent 


it; till happening to preſcribe them a few drops of ſpirit of hart s-horn 
in water, many; he thanks God, were by this means ſnatch'd from the 

Jaws of death. And how could the venereal diſeaſe have been cured, had 

not this art taught us the uſe of mercury? To what purpoſe ſerved all 


the purges, 1 vomits, and other things of that tribe, till this was 
y this Paracelſus raiſed himſelf a name, and Carpus be- 

came % rich. But I ſhould never have done, were I to enume- 
e 


rate all the uſeful diſcoveries made in the. curative part of medicine by 


means of chemiſtry. ; which has put nnmberleſs remedies of great virtue 


into our hands, that the Galeniſts were ſtrangers to. I need not on this 
occaſion mention Mr. Boyles Ens Veneris, ſo ſerviceable in the rickets ; nor 
the chemical oil of cinnamon, ſo ſucceſsful in all female diſorders, and 
particularly thoſe of fire Nor is the art of chirurgery, which regards 
only the cure of the ſolids, leſs indebted to chemiſtry; as will be fully 


ſhewn under the proceſſes in our third part: Sa that this art evidently ap- 


pears to be highly neceſſary and uſeful in every branch of phyſic. But I 
would not have it inferr d from hence, that the antient phyſicians diſ- 
honour d e by their ignorance hereof; tho, doubtleſs, had 
they underſtood chemiſtry, they would have practiſed to greater advan- 
tage: and thus much themſelves acknowledge in effect. Galen declares, 
that he long, in vain, endeavour d to find out what it was in roſes which 

had the power of cooling: Now, if he had ever diftilfd them, he would 


have obtain'd their native ſpirit or quinteſſence, which contains all the vir- 


tues of the flower, has the faculty of cooling, and makes the roſe to be what 


it is. Hippocrates, tis certain, perform'd many excellent cures without the 


afliſtance of chemiſtry; but then he acquired his Skill by many repeated 
experiments, which ſhew'd him whar was ſerviceable, and what prejudicial | 


in every diſeaſe; and this could not be done without much hazard to the 
patient. As we are acquainted with a great variety of things unknown 
to the antients, the arguments drawn from their phyſic, without the late 


aſſiſtances, and particularly that of chemiſtry, are not to be relied on. We 
muſt ow-n however, that phyſic has been a conſiderable ſufferer by 
chemiſtry, from the licentious way of reaſoning introduced into it; and the 
fondneſs; of chemiſts in extolling every Pre of the furnace for a 
medicine: yet the faculty at Paris carried their reſentment too high, when 
they woud have utterly expelled it their art; for when uſed under due 

E ; | |: | f 5 4 : : 2 limi- 


4 


- 


limitation, nothing can be more conducive to the advancement of phyſic, _ 

than chemiſtry. And for fuller proof of this momentous aſſertion, I refer 

myſelf to the works of thoſe two unexceptionable authors, the great Lord 

Bacon and the excellent Mr. Boyle; after whom there is ſcarce any author, 

in this way, deſerving to be mention'd, at leaſt, in compariſon of them ; 

their ſucceſſors having done little more than repeat their experiments, ; 
or barely tranſcribe their works. The beſt phyſicians ſince their times, 1 
have been ſhamefully ignorant in chemiſtry 3 and the beſt chemiſts as * ; 

generally unskill'd in medicine.. B ab FH + 


he general ignorance of the antient | divulge their experiments, and made their 
phyſicians in the chemical part of their doctrine more inquired after : yer which, 
profeſſion, led ſome of their modern ad- the phyſicians of Eurpe divided into feds 
mirers into a firm perſuaſion, that che-| under the name of Galeniſes and Chemiſts. 
miſtry was of no ſignificance therein: as | Many a learned pen was now drawn in 
if, becauſe neither Hippocrates, nor Galen, | defence of the antients ; and many an one pO | 
ever ſaw a diſtill'd water, all ſuch waters | to recommend the new-found art. In the *: 2M 
muſt be a trifle. The firſt application of | mean time, freſh diſcoveries in chemiſtry EA 
chemiſtry to the purpoſes of medicine, we | were daily made, and the number of its | 7, 
| have already traced out in the hiſtories of | admirers increaſed; ſo that the Galeniſts : — 
Baſil Valentine, Paracelſus, and Helmont, | themſelves were at length prevailed upon J 
In the days of Helmont, this kind of | ſecretly to try the effects of chemical me- 1 i 
knowledge had gain'd conſiderable ground; | dicines: which gave them to ſee, that | 
and two men of eminence, Sir Theodore | chemiſtry was not, as they imagined, to _ + | 
Tear bly and Quercetan, profeſs'd it pub- | be raſhly condemned by the lump. And „ 
lickly at Paris; tho they were ftrenu- | this at length ended ina friendly union of „„ + 
. © ouſly oppoſed therein by the faculty, who | the two pharmacies, Galenica and Cbemi- 
commiſſion'd one of their members to | cal; which muſt be allow'd one of the - — 
write an apology for Hippocra tes and Ga- | greateſt and happieſt acceſſions the art of | = =— 
en, againſt the innovators : But theſe | medicine ever receiv d. The methods pre- RES, 5 »*; 
ſtill proving obſtinate, were in the year | ſcribendi entirely depends upon a know- 
K 3 cenſured, condemned, and | ledge of eee and to the want of 
Ke 


together with their writings, and ſ this are owing thoſe .groſs errors, ſo fre- 5 
their art, by the conſent of the whole | quently committed by diſpenſatory-wri- | > 5 
college; This raſh proceedure only the | rers, in ordering the ſtanding medicines of | « 
more excited the chemiſts.to write and the ſhops, | | |  , _ _ 5 
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_ Uſes of Chemiſtry in the Mechanical Arts. 
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1 17 E third uſe of chemiſtry is mechanical, or, in the mechanical arts ; to 
I ' diſtinguiſh it from that, other branch of mechanics, the doctrine of 
motion; "which „„ oo NE 5 
Mechanics, as here conſidered, is the art of changing ſenſible - bodies, for 
human uſes, without the exactneſs, and preciſion of geometrical rules, and 
demonſtrations: in which ſenſe, a work, or effect of ſuch art, is tall'd a 
. y! d . ( ĩ ( !2, os cn blu 
Now the prime uſe of 3 is in ſuch arts: none of which but has 
received great improvements, and is ſtill in a way of receiving many more, 
& from this noble art; which on this very account has ever been held in the 
f | higheſt efteem by princes, and great men, who had the intereſt of trades, 
arts, and mahnte Karg at heart. We ſhall ſpecify its uſes in ſome of the 
5 more conſiderable: ang. 3 5 
© Ueſulneſrofte 1, In the art of painting; an art which forms figures, by the draught of 
7 2. inthe rt lines and colours, and touches ſurfaces till they reſemble, natural bodies. 
dn, Now there is nothing painting ſtands in ſo much need of, as chemiſtry: the 


i 
a 4 


4 made two kinds 


| you point a painter is ſollicitous about, is to have good colours, that is, 


uch as ſhall retain their luſtre, force, hue, homogeneity, and tranſparency; and 


b 4 


8 


„ The antients,” ſays Sir I; Newton, ; 
mechanics : rational,|rin it, we have already given in the notes, 
„ which proceeds by demonſtration; and p. 13). N ; 


4 practical, to which belong the manual 
« arts, whence the name mechanics was 
« originally taken. But in regard artifi- 
« cers uſually work inaccurately, by this 
„ means mechanics have come to be di- 
** tinguiſhed from geometry; ſo that 


„ whatever is accurately done, is referr'd 


to geometry, and thereft, leſs accurate- 
« ly perform'd, to mechanics. Yet does 
« not the difference lie in the thing, but 


„ wholly in the men. He that works in- 


« accurately, is an imperfe& mechanic; 
% and he muſt be allowed the beſt of all 
% mechanics, who works the moſt accu- 
« ratcly of all. In effect, mechanics, or the 
« mechanic arts, are, as it were, the ba- 


„ fig of geometry; the drawing of right 


«© lines and circles, which geometry is to 
« confider, being wholly mechanical.” 
Pref, ad Phil, Nat. Princ. Math, of | 


tis by chemiſtry alone that ſuch colours are prepared: witneſs ultra marine 
- cinnabar||, vermillion , lacca ft, '&c. | 
is a noble vivid blue, and the only durable colour of the kind; all 


And particularly the firſt, which 


£3 


. _ other 
” + Ultra marine. The method of prepa - 


| Cinnabar. See what we have already 
obſerved hereof, in the notes, p. 132, 

** Vermillion, the antient minium, is pre · 
pared of native cinnabar, by grinding it 
up with ſpirit of Wine, and urine, and then 
dryin it. . Ec * 

Mt acca, or lake, is a fine red, of three 
kinds, viz. Venetian, dove-colour'd, and liquid + 
the firſt is made of the bone of the cuttle- 
fiſh pulverized, and colour'd with a tinc- 
ture of cochineel, and Brafit wood, boil'd 
in a lixivium of burnt alum, arſenic, na- 
trum, or the ſalt of kali, reduced into a 
ee and form'd into tablets or cakes. 

he ſecond is made of ſhreds, flox, or- 
ſheerings of ſcarlet, boiled in the ſame lys 
as the former, ſtrained, and caſt u 
powder'd chalk, and alum, to be form'd 
into tablets. The third is only a tincture 
of the wood call'd Fernamboug, dra 


Tacid juices, Savary. 


wn t 5 
Ther 


. — 8 * 


; 88 =; - # 
t . 5 8 * 
* Y * nfs, 6 J 5 Wenn 
5 7 4 > 158 vo" : 5 . 


& 5 j 2 2 5 + OW 
: 4 "9 ; 9 3 * 5 


& x « — 0 s ; . 
5 ay * 1 * * * PR — ew * — 52 Do; . 33 2 * Bos 
Theory F Cm 2 mts TRY. 
a E N * 4 * * * 4 
5 wo | : 


other blues, and conſequently the greens depending thereon, fading, and loſing 


all their beauty in courſe of time. The chemical proceſs for making it, is 
| ſomewhat long: See Anh. Neri, de producto axyron. Add, that it is che- 
miſtry which teaches how-to mix and compound colours; what vapors! ſpoil: 
and deface em; and what means, as varniſbes, &c. are to be uſed to pre- 
ſerve em. . 5 

As to the other branch of painting, viz. on glaſs, whereby colours are peng o» 
laid on that body without deftroying its rapiparency :; tho" it be of an an-. 
tient ſtanding, yet was almoſt loſt, and only at length reſtored. by means of 


chemiſtry.” Kunckel was the firſt who-retrieved this noble art; Who, tho he, 
ſpeaks of it in terms ſcarce intelligible; yet was undoubtedly: well ſeen 
Rey 02 2 OW Web e Sem e 5 910 Sh 70 umi wine Naa r 


therein *. 


There are alſo yellow lakes, o 
lakes, Ec. procured, in the like way of 
tinctures, from broom- flowers, ies, 
flower-de-luces, roſes, violets, mallows, &c. 
 Anth.' Neri, de ve vitrar. Lg DT.» rag 
*The colours uſed in ſtaining or paintin 
on glaſs, are all of the metalline, or miner 
kind, and not procured without chemical 
operations, and many of em painful ones 
too: Black, according to Felibien, is made 
of ſcales of iron, ground with glaſs beads: 
White, with ſand, calcined, pounded, mix- 
ed with ſalt-petre, and the mixture recal- 
cined, repulveriz'd, Sc. Yellow: is leaf- 
ſilver, ground, and mix'd in a crucible, 
with ſulphur or ſalt-petre ; ground a ſe- 
cond time and -mix'd with oker. Red 1s 
made of + litharge of filver, and ſcales of 
iron, gum arabic, glaſs-beads, blood-ftone, 
Sc. Green, of 4s uſtum, black lead and 
ſand calcined, and incorporated; then ſalt- 
petre added; then calcined a ſecond time, 
and a third time yet Cer it be uſed. Blue, 
3 and violet, are prepared like green, 
only leaving out the & uſtum, and in lieu 
thereof uſing ſulphur, for sky blue; peri- 
gueux for purple; and both for violet. We 
muſt add, however, that theſe colours are 
not univerſal; moſt painters on glaſs ha- 
ving their particular ones, which they 
keep ſecrets. | 
Method of ſtaining or painting on glaſs. 
Tb ou on glaſs, they firſt deſign their 
ſubje&t on paper; then, make choice of 
pieces of glaſs, proper to receive the ſe- 
veral parts; and thus proceed to diſtribute 
the deſign on the paper ir ſelf into pieces 
ſuitable to — the glaſs: contriving, 


* 
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that the glaſſes may 2 in the outlines of 


the figures, and the folds of the draperies: 
that ſo the carnations, and oe 555 parts 
may not be damaged by the lead, in join- 


r 

ediſtribution made, they mark all 

the glaſſes, as well as the papers, with 
letters, or numbers, that they may be 
known again. Which done, applying 
each part of the deſign. on the glaſs in- 
tended for it, they copy, or transfer the 
ſame upon the glaſs, with the black co- 
lour diluted in gum- water, by tracing and 
following all the lines and ſtrokes as they 
appear thro the glaſs, with the point ot 


a pencil. 


When the firſt ſtrokes are well dried, 
which happens in about two days, if the 
Work be only in black and vhite, they. 
give it a ſlight waſh over with urine, gum- 
arabic, and a little black; and this ſeveral 
times repeated, according as the ſhades 
are deſired to be heightened : with this 
circumſtance, never to apply a new la 
till the former is ſufficiently dried. This 
done, the lights and. riſings are; given by 
rubbing off the colour in thoſe places with 
a er en point, or the. handle. of 'the 

As to the other colours above mentio- 
ned, they are uſed with gum- water, much 


las in painting in miniature; pay care. 


to a them lightly, for fear of eifaci 

the W of N el or even 3-3 
the greater ſecurity, to apply them on the 
other fide : eſpecially the yellow, which 
is very pernicious to the other colours, by 


* 
. __ 


blending cherewith. ho . 
? Hon D d Ard 
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Theory of CAEM IAT 

A third manner of painting, call d enamelling, or the art of laying the fi- 
neſt colours on metals, and precious ſtones, ſtands wholly on the footing o 

chemiſtry : nor can any thing be written on the ſubject but what is ferch'd 


from that art t. See 1ſaacus Hollandus 


And here too, as in pieces of black and' 
white, particular regard muſt be had, not 
to lay colour upon colour, or lay on lay, 
till ſuch time as the former are well 
dried. It may be added, that yellow is the 
only colour that penetrates the glaſs, and 
incorporates therewith by the fire : the 
reſt, and particularly the blue, which is 
very difficult to uſe, remaining on the ſur- 
face, or at leaſt entering very little. 

When the painting 
finiſh'd, they are carried- to the furnace 
to anneal, or bake, and fix the colours 
thereon. This furnace is ſmall, and built 
of brick ; a little above the bottom is an 
aperture to put in fuel, over which is a 

te, which traverſes the furnace, and 
ivides it into two parts; above this is an 
re, thro* which to take out pieces, 

and examine how the coction gocs for- 


On the is a ſquare earthen pan, on 
one ſide w F, is a little aperture, thro' 
which to make the trials, placed directly 
oppolite to that in the furnace deſtined 
for the ſame end. | 

- In this pan are the pieces of glaſs placed 
in the following manner: firſt, the bot- 
tom is covered with three ftrata of plaiſter, 
or beaten lime, ſeparared from each other, 
by two others, of broken glaſs : ſerv- 
ing to ſecure the ef glaſs from the 
roo intenſe heat of the fire.” The glaſſes 
are laid horizontally on the uppermoſt 

er of this plaifter or lime. | 

This firſt row of glafſes they cover with 
a lay of the ſame powder, an inch deep; 
and over this lay another range of glaſles : 
and thus alternately till the pan is quite 


full. 
The pan thus 


red, they cover 
the furnace with ti 


5 Or a ſquare table 


of earth cloſely luted all round ; only lea- 


ving five little apertures, one at each cor- 


ner, and another in the middle, to ſerve 


as chimneys. 


Things thus diſpoſed, there remains no- 
thing but to give fire to the work: the 
* A I # ry 85 1 


p 
: 


all the pieces is from 


Bs . In 


fire for the two firſt hours muſt be very 
moderate, to be increaſed in propor- 
tion as the coction advances, for the ſpace 
of ten or twelve hours, in which time it 
is uſually compleated. At laft, the fire, 
which at firſt was only of charcoal, is 
made of dry wood; ſo that the flame co- 
vers the whole pan, and even iſſues out at 
the e | : Hey 
During the laft hours, they make eſſays 
time to time, by taking out pieces 
thro the little aperture of the furnace, 
to ſce whether the yellow be per- 
fect, and the other colours in good or- 
der. When the annealing is thought ſuf- 
ficient, they proceed haſtily to extinguiſh 
the fire, which otherwiſe wauld ſoon 
burn the colours, and break the glaſſes. 

+ The enamels or colours uſed in this 
art, have for their baſis a pure cryſtal glaſs 
or frit, ground up with a fine calx of lead 
and tin prepared for the purpoſe}; with 
the addition, uſually, of white ſalt of tar- 
tar. Theſe ingredients baked together, 
are the matter of all enamels; which are 
made by adding colours of this, or that 
kind, in powder, to this ba and 5 0 
ing or incorporating em together in a fur - 
e. Dn 2 = caſt into wa- 
ter; and when dry, melted over again, and 
the colour rais d, or taken down at diſ- 
oretion. For white ename, Neri directs 
only manganeſe to be added to the 
matter. For azure, zaffer mird with 
calx of braſs. «For gern, calx of byaſs, 
with ſcales of iron, or with. crocus marti. 
For black, naffer, with manganeſe, or with 


ons mantis; or manganeſe with tartar. 


or red, manganeſe, or calx of 


and 
red tartar. 


For purple, manganeſe with 


up|calx of braſs. For yellow, tartar and man- 


ganeſe. De Arte vitray. D 
* Enamelling, to ar in perfection, 
ſhould only be practi 


on plates of gold ; 

the other metals being leſs pute: cop- . 
per, for inftance, ſcales with the applica- 
tion, and yields fumes; and filver turns 


the yellows white. Nor mult the plate be 


- 6 
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20, Ia the art of dying, 
ing weeks ſilks, linnens, 


- 


i. e. ſcarlet ; which laſt was firſt introduced by K 


of CnrmisTRy. | 1 
which we mean that noble invention of ting- D* 
. with the bri For moſt of the __ 
colours are owing to chemiſtry, particularly blue, 3. e. | 


Pry 


teſt colours. 
indigo“; and red, 
laer, a . A of Lions, 


who married Drebe/'s. daughter, from whom he had a M of the father, 
about dying a flame colour, which furniſhed him with the firft hint. 5 


For Drebel finding 
rit of nitre il, Ea 


by chemical experiments, that cochineel with ſpi- 
ſuch a colour; and finding withal, by further expe- - 


riment, that the pure ſpirit of nitre corroded cloth, he remper'd it wich 


tin. And hence aroſe t 

ter, nor-falt can 
made flat; for in ſuch caſe the enamel 
crackles: to avoid which, they uſually 
forge em either a little round, or oval; 
— not too thick. 

The plate being well and evenly __ 
they uſually begin the operation by lay- 
ing on « couch of white enamel, on both 
ſides, which prevents the metal from ſwel- 
ling or bliſtering: and this firſt lay, ſerves 
for the ground of all the other colours. 

On the plate, thus enamell'd with white, 
they calk or trace the deſign to be paint- 
ed; touching and finiſhing it up with ſome 
other colour. This done, the plate is ſer in 


a reverberatory furnace, to fix the colour; 


and-the other coloursapplied in like man- 
ner in their turns. The white colour of 
the ground ſerves for the lights, and is. 
therefore ſpared in all the places where 
| ſuch heightnings are required.. Felibien, 
Prin. de Architect. de la Sculpt. &c. 5 2; . 
 ** [ndigo is a fecula procured from the 
leaves of a ſhrub of the ſame name; fre- 
quent both in the Eaſt and Weſt Indies; 
where they plant and cultivate it with 
t care. When ripe, i. e. when the 
eaves are brittle, and break by only touch- 
ivg, which happens in two months after 
the are — they cut em, tye em up 
in bu „and lay em to rot in large 
vats of river, or ſpring water. In three 
or four days, the water boils and ferments 
by mere force of the plant heating it, &c. 
pon this they ſtir it up with large poles; 
and then letting it ſtand to ſettle again, take 
out the wood, Which is now void both of 
leaves and bark. Laſtly, continuing to. ſtir 
. What remains at bottom divers times, after 
it has ſettled for good, they let out the 
water, take the ſediment which re- 


ſylveftris, ig a red 


mains at bottom, put it in forms, or 


„of the cochineel 


t celebrated colour, which neither fire, nor wa- 
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. moulds, and expoſe it in the an to dry: 


and this is indigo, This is the moſt uſual 
way of preparing it. Others practiſe it 
with ſome variety. 3 Sts: 

Authors are divided, as to the nature 


i 


of cochinee !; ſome taking it for a worm, 


and others for the grain or ſeed of a tree. 
F. Plumier, the Minime, maintains the 
former opinion, and Pomet the latter. | 
It may perhaps be ſaid they arc both in - 
the right, and yet both in the wrong; and 
that there iscochineel of either kind. This 
at leaſt, appears from the account given 
by Dampier ; who deſcribes each kin 5 
The cochinee] uorm, he ſays, is an in- 
© ſect gender d in a fruit reſembling a 
«© pear: the ſhrub which bears it, is five 
* or ſix foot high, and call'd tonna, of 
* which they bave whole plantations a- 
bout Guatimala, Chepe, and Guexaca, A- 
** top of the fruit grows a red flower, 


be which when. mature, falls on the fruit ; 


* and that opening, diſcovers a clift two : 
&* or three inches diameter. The fruit 
then appears. full of litttle red inſe&s, 
4 having wings of a ſurprizing ſmallneſs, 
* and which would die and rot there, if 
« not taken out. The Indians therefore 
« ſpreading a cloth under the tree, ſhake it 
% with poles, till the inſets are forc'd to 
quit their lodging, and fly about the 
« tree, which they cannot do many mo- 
“ ments, but tumble down dead into the 
« cloth; where they are left till en- 
« tirely dry. When the inſe& flies, it is red; 
« when fallen, it is black; and when dry, 
« white; it afterwards changes colour. 
* Cochineel grain,” or, as Dampier calls it, 
; berry, growing in 
* America, found in a fruit reſembling that 
tree, or tonna. The 

D da ws 
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47 of glaſs 


5 ſignifies to purify, cleanſe, ſhine, be white, 


of, the Chaldee uſes cryſtal; the Arabic, 


—_ 


SY 2 


© Theory of ' CHEMISTRY. | 
Beſides, no colours will ſtick to wool, or ſilk, unleſs there have firſt been 
a fermentation, which is purely chemical. If then I would dye filk, e. gr. 
ſcarlet, there are two things required: 19, a proper colour; and 29, that 
the colour ſtick to the ilk ; both of which depend on chemiſtry. For as to 
the -firſt, if the ſilk be firſt boil'd in a lixivium, the colour readily adheres : 
And as to the ſecond, that colour cannot be prepared without Aqua fortis, 


aſſiſtance thereof. 


, In the art of glaſs ; an art, how noble, how neceſſary, and how ad- 
which alone we let in light, and warmth, 
and keep out the air, filth, c. | | 
Its firft riſe “ it had in Egypt, and its perfection in England : But both 


vantageous to mankind ! b 


are apparently owing to chemiſtry. 


or ſpirit of nitre; and that again, as already 
with tin: And thus all the durable metallic colours are only to be had by 
this art. Nor can a dyer uſe em to their utmoſt advantage, without-the- 


- 


It 1s made of ſand calcined, or of flints often ignited, and as often ſud- 


denly extinguiſhed in water, to render them friable, and then pulverized, and 
mix d with an equal quantity of vegetable aſhes, for the ſake of the fix d al- 


« firft ſhoots, produce a yellow flower; 
« then comes the fruit, which is long, 
% and when ripe, opens with a clift of 


« three or four inches. The fruit is full | b 
«4 of kernels or grains, which fall, on the 


«& leaſt agitation, and which the Indians 
„take care to gather. Eight or ten of 
« theſe fruits may yield about an ounce. 
«K of grain. | e n | 
„ This berry yields a dye almoſt as 
« beautiful as that of the inſeR, and a 
« perſon may be eaſily deceived in them ; 
© thoꝰ the firſt is much leſs efteem'd.” 
Neri traces the guy of glaſs as 
far back as the time of Feb : That writer, 
ſpeaking of the value of wiſdom, c. 28. 
v. 17. ſays, that gold-and glaſs are not to 
be equal'd to it: ſo, ar leaſt, our verſion 
has it, after the Septuagint, Vulgate, the 
Syriac, St. Ferom, &c. But in other tranſ- 
lations, as well as in the original Hebrew, 
the word glaſs is not ſeen : inſtead there- 


| 


q 


jacinth ; the Italian, Spaniſh, French, Dutch, 
a diamond; the Thargum, a looking-glaſs; 
Pagninns, a precious ſtone ; Vatable, a be- 
a 4 Sc. The reaſon of all this diverſity 
ariſes hence, that the original word Ze- 
chuchich comes from the root Zacac, which 


or tranſparent ; whence the ſame word 
1s applied to frankincenſe, Exod. 30. 34. 


| 


| 


where the Septuagint renders it pellucid : 
ſo that the word may equally ſignify any 
thing beautiful, and tranſparent ; and is 
y no means peculiarly appropriated to 
expreſs what we now call glaſs. Merret. 
Obſerv. in Ant h. Neri. | . 25 

Pliny relates, that “ glaſs was firſt diſ- 
* covered by accident in Syria, at the 


| © mouth of the river Belui, by certain 


merchants driven thither by the for- 
tune of the ſea, and obliged to conti- 
tinue there, and dreſs their victuals by 
* ee a fire on the ground; where 
« there being great ſtore of the herb kl, 
“% that plant burning to aſhes, its ſalts 
« mixed and incorporated with ſand or 
« ſtones fit to vitrify or make glaſs.” 
Hift. Nat. Jib. 36. d | 5 2 
Dr. Merret will have glaſs as antient as 
either pottery, or making bricks ; for that 
a kiln of bricks can ſcarce be burnt, or 
a batch of pottery be made, but ſome of 


the bricks, and the ware, will be at leaft 
turn'd to glaſs: ſo that it 
en known at the building of 


ſuperficiall 
muſt have 
Babel, and as long before as that art was 


uſed ; and likewiſe by the Egyptian, a- 


mong whom the [/raelites were many years 


- = 
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ſerved, is to be remper'd 


employ'd in making bricks. Obſers. in Anth, , - 


Neri. Of this kind, no doubt, was that 
foſſil er. mentioned by Ferrant. Imperat. 


to be found under ground in places where 
great fires had been. Lib. 25+ Ce , . 


— 


Theory of CRHEMISTRT. 
e eee the whole they heat, and boil, till it becomes 
las. 5 4 bg hone | i ond ts Shel. SSN 
e If the ſand or ſtone be in too great quantity, or be not beat ſmall e- 
nouggh, the glaſs is greeniſh; but the more ſalt, and the finer the calx, the 
more clear and beautiful the glaſs. | „ ag a 2. | 
In effect, glaſs is only an alkali ſalt, united with a calx or earth; and 
the more fixed the ſalt, and the purer the earth, the finer the glaſs: but 
then the more ſalt, and the finer the glaſs, the leſs ir endures the air ; as 
being ſubje to veins and cracks, 7. being eaſily prey'd on, and diſſolved 
by the water in the air. | ME Es as | 
And the more the earth, the greener and more opake the glaſs ; but 
withal the more durable. Add, that the finer the glaſs, the more it 
changes bodies put therein. . . | 
4, In the art of gems, by which we mean the art of making precious 4 of gens.” 
ſtones or gems, of cryſtal or glaſs, to vye in beauty, colour, hardneſs, Cc. 
with natural ones. ww 


To the perfection of this art, wo things are required: Firſt, the Y if , 


giving the glaſs or cryſtal an exceedin hardneſs, ſolidity, and tranſpa- 
rency. And, 2%, the giving them a bright and. tranſparent colour or 
WARE + a + F e 
Nou, the two ſorts of matter juſt mentioned, cryſtal and glaſs, have % g. 


Hal, the matter 


each their particular advantages, and defects; by which they are dif- ib, 
B and indiſpoſed to come up to the quality of gems: Gyftal, for in- 
ance, has a noble hardneſs, compactneſs, and. pellucidity 3 but then it 


does not take colour: at leaſt the art of tinging or ſtaining it, is not now What is . 


known. The chemiſts of the laſt age, tis true, ſeem to have underſtood it * * 
better: Kunckel particularly had a method of dying cryſtal of a beautiful 
red, by means of a little gold; but the ſecret — „ 
Mr. Boyle, in his excellent treatiſe of gems, has endeavour d to retrieve - 
this art, and to ſhew how a cryſtal matter may be converted into a real 
gem; but he never brought the thing to bear himſelf. All his cryſtals crack'd, 
and flaw'd; which flaws, Cc. the air entering, corrupted. and diſſolved 
them: ſo that in a little. time they loſt all their tranſparency. _ 
As to glaſs, it receives any colour, and that in all imaginable perfection; What in gl-ſs, 
but then it wants both of weight, compactneſs, and hardneſs ; witneſs its 
being cut by a cryſtal, as by a diamond: But, which is more, it is de- 
fective too in the point of ſmoothneſs, and poliſh : for if its ſurface be a little 
rubbed, or ground, it appears rough and unequal, and loſes all its tranſ- 
parency and beauty; whereas rock-cryſtal takes the nobleſt poliſh. How- : 
ever, in point of colour, glaſs excels every thing. | | 


he nature and ingredients of glaſs, | in ſubſtance ; yet the induſtry of the 
with the proceſs of making it, &c. we | chemiſts has found means of making ir 
have already deſcribed in the notes, p.139, | ſerve for the baſis of proces Kones, 
| * 85 | With all the advantages of colour. Tho 
I Tho! oy al, in not being fuſible, be- we cannot fuſe, we can calcine, and make 
comes unſuſceptible of dyes, or tinfures I frit of it. | | | 


f 2 2 ; 
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o make, e. gr. 2 fine, vivid, durable blue; take pure ſalt, and ſea- 


{and : boil theſe a long time in an intenſe fire, then mix a tincture 


per; and continue the heat till all three be fuſed, and vitrified : the re- 
fult will be a gem, or emerald, nothing inferior in beauty to-a native one; 


and ſuch, as we have known the 
! Ro ne” 


The art of imitatin precious Top 
in glaſs, is too curious 2 _ 
to be paſs'd over without further notice ; 
ſome of the leading compoſitions therein, 


pes 


we ſhall briefly point out, on the autho- 


rity of the never-enough to be commend- 
ed Neri, | 


"To make 4 fea-green glaſs ; Take cry- 
ſtal frit, whit Mowing it any manga 


neſe; melt it, and when clear, a ſalt 
will be found ſwimming a- top, in form 
of an oil, which is to be skim'd off, as 


_—_ as pup riſes. When the glaſs is 
rfealy clarified, mix calcined brafs, 
nd 


r; and add the mixture to the 


melted cryſtal. Let the whole fland 


three hours, that the colour may incor- 
porate with the metal: then ſtir and mix 
them again ; take a proof, and either 
heighten or take down the colour. 
For an emerald-colouy glaſs, uſe cryſtalline 


metal that has had no manganeſe, paſs it 
- thro' water once or twice, to get out all 
the ſalt; add half the quantity of com- 


mon white metal made of polverine ; and 
when the 'mixture is well purified, add 
braſs thrice calcined, and crocus martis cal- 
cined with brimſtone, and reyerberated : 
Tf any blueneſs remain, add more of the 
Crocus, —— For a turcois-colour glaſs, evaporate 
all the moiſture from a ſea · ſalt, till it be- 
come white; then pulverize it: this pow- 


der add, by degrees, to a ſea-green cry- 


ſtal metal, mentioned above, mixing it 
well together, rill the ſea-green loſe its 
tranſparency, and become opake, which 


is the effect of the ſalt, now vitrified. 


Upon this, « little paleneſs ariſes, and by 
degrees the sky-blue, which is the colcur 
of a turcois-ſtone. — I make calcidonys, 
jaſpers, and agats, in glaſs; diſſolve ſilver in 
Aqua fortis, and alſo mercury in Aqua 
Fortis ; mix the ſolutions in a glaſs body, 
and to the mixture add ſakammoniac ; 


when diſſolved, add zaffer, manganeſe, 


ferretto, crocus martis, thrice calcined cop- 
er, blue ſmalt, and red lead, all in pow- 
der; keep the body ſtopp'd ten days, ſtir- 


ring it daily: then put it in a ſand-fur- 


6. 


moſt experienced lapidaries 0 


nace; in twenty-four hours the Agua for 
tis will be evaporated, leaving a powder 
at bottom. Laſtly, take very clear metal, 
made of broken pieces of cryſtal, and cry- 
ſtalline veſſcls, and white glaſs that has 
| been uſed : to twenty pound of this, add 
two ounces and a half of the powder; 
mix, and incorporate them, and let them 
ſtand in the fire twenty-four hours; upon 
this, when grown cold, waves and clouds 
of beautiful colours will begin to appear. 
Add, tartar, vitrified ſoot, and crocus mar- 
tis, calcined with brimſtone, all pow- 
der'd and mix'd, to the compoſition : ler 
it boil, and ſettle twenty-four hours; and 
then make a glaſs body of it, which put 
in the furnace again and again, till there 
8 fine ſtreaks, and ſhades of blue, 
red, ſea-green, yellow, and all other co- 
lours ; in which ſtate it is ready to be 
wrought into variegated veſſels, SG 8. 
To make 4 gold-yellow in glaſs, mix cry- 
ſtal frit with common glaſs frit, and to 
the mixture add tartar beaten and ſearced, 
and manganeſe ; place them in a furnace 
four days, with an ordinary fire; when 
ſufficiently purified, and colour'd, work 
it. For a granat colour, to cryſtal, and 
common frit mix'd, add manganeſe, and 
zaffer ; put them in a pot, and keep them 
in the ee e e e e For 
an amethyſt colour, to cryſtal frit add man- 
ganeſe and zaffer, . a ſa- 
phyr colour, either to common or cryftal 
r 


þ 


melt them in the furnace, and, when 
| well-colour'd, work it. Fr a black c- 
lour, to cryſtal and common frit, add calx 
of lead and tin; mix, and ſet them in the 
furnace : when the metal is melted, and 
pure, add powder of calcined ſteel, ſcales 
of iron; after boiling with the mixture, 
ler them ſtand and ſettle twelve hours. 
For a ſnow-white, to cryſtal frit add cal- 
cined tin, and manganeſe; mix them, 
and ſer them in the furnace to refine, for 
eighreen hours: then caſt the matter into 
water, and make a proof: if ir be too 


clear, add more of the tin. Fr a marble 
| = . FER colour, 


it, add zaffer and manganeſe; mix and 


We have lately ſcen an e 


minent artiſt at Amſterdam, the ſame who firſt 


ſet. on foot the method of making porcelain of glaſs; and were ſhewn by 


him glaſſes of all i 


inable colours. He has the art of imitating to the 
life any human eye f, and all upon a ſingle piece of conyex glaſs ; not. by. 
all 


painting it, but only applying glaſs to glaſs. He aſſured us, he learnt 


his art from de Neri, and Kunckel in his comments on the ſame ; which laſt 


author made a ſort of precious glaſſes in the court of Pruſſia, equal to any 
recious ſtones ; ſome of a ruby colour, with gold; others of a ſmaragd 
colour, with copper, &c. See Joh. Kunckelii Vollfommene Glaſmacherkunſt, 


d. 1. Ant. Neri.7. Bucher de Arte Vitraria, | 


colour, cryſtal frit melted, and work'd 


without purifying, ſuffices. —— For a deep 
red, put Syte , broken white glaſs, 
and calcined tin, in a pot to melt, and pu! 
rify ; and when in fuſion, add calcined 
ſteel, and ſcales of iron, well powder'd, 
thereto ; mix, and let them incorporate 
five or fix hours. Make an eſſay, and if 
the metal be roo black or opake, add 
braſs calcined to a redneſs ; mix, refine, 
and make eſſay as before, till it be of a 
blood-red; and work it ſpeedily, left it 
loſe its colour. | | = 

t is no inconſiderable improvement of 
the art of imitating gems in glaſs, to make 
fe of glaſs of lead; the ſtones produced 


mon glaſs, or even of cryſtal, in point of 
colour. To prepare this glaſs, 9 is 
firſt fuſed and calcined in a kiln; then 

re-calcined by a reverberatory fire; and 
laſtly, polverine or rochetta frit being 
mixed therewith, and the Whole ſet in 
the furnace for ten hours, it is caſt out 
into water, and the glaſs ſeparated from 
the lead. * . Chad 
This glaſs may be blown or work'd in- 
to v , after the uſual manner. It 


* 


becomes of an emerald colour, by the addi-.} 1 


tion of polverine frit to purify it, and 
braſs thrice calcined, and crocus martis 
made with vinegar, incorporated there- 
with.— A topaz-colour, by uſing cryſtal frit 
inſtead of polverine frit, and 1 half 
the quantity of yellow glaſs. 4 granate 
colour, by adding cryſtal frit, munganeſe, 
and zafter, — 4 geld. colour, by addi 

exyſtal frit, braſs thrice calcined, a 

crocus martis. Colour of lapis lazuli, by 
adding the ſnow- white glaſs above-men- 
tioned, with the painters blue ſmalt. Neri 


ub ſupra. 


5 fe 5% bs. 
+ M. Ho gives us a new andcurious 
application of the art of glaſs to the co- 


pying of engraven ſtones, and taking fi- 
"rape? or impreſſions thereof, equall 
atiful with the originals, He even 
ſures us, that he m 
from a great number of ſuch ſtones, fur - 
niſned him by the Dutcheſs of Orleans, in 


ſuch perfection, that ſome of the moſt en- 


perienced perſons took them for antique. 
The whole method confifts in mould- 

ing the graven ſtone in a fine earth, and 

« imprinting therein a piece of glaſs half 


« melted by the fire, in ſuch manner, as 


* that the ſigure of the ſtone remains ac- 


hg: vans impreſſed on the glaſs. 
ereby, far exceeding thoſe made of com- i 


The chief difficulty lies in finding an- 
earth fine enough to take the figure, anch 
yet that ſhall not melt, mix, tick to, 
and incorporate with the melted gl 
which itſelf is little elſe but a ſort . 


earth. The charafter of ſuch earth muſt 
be, that it have as little ſalt as 8 | 
Or 


ſalt diſpoſing more eaſily to fuſion. 

all the earths whereof M. Homberg made 
trial, the leaſt ſaline, and that which he 
found firreft for the purpoſe, was a ſort. 
of chalk, called tripol; of Venice, common - 
y uſed in poliſhing looking glaſſes, optic- 
glaſſes, a ace ſtones: Tho 9 
is alſo a coarſer tripoli found in France, of 


ſome Read, in ſaving the too great en- 


pence of the former. 


The proecſs is thus; pounding the. 


* 


French tripoli, paſs it thro a hair ſieve, 


ferape the tripoli of Venice very fine with; 
| a knife or piece of glaſt; paſs it thro' 
a fine ſilk fieve, and pound it in a glaſs. 


mortar, with a peſtle of glaſs. | 
Proceed now to moiſten the French tri- 


zo; with water, till it may be made into . 


* 1 
- ** 


copies this wax 


4. of metals 
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5 — is there rarely found without being mix d with other bodies, and this 
0 


with him. 


- 


69, In the art of metals, by which we mean the art of refining metals, 
and rendering them malleable, and fit to be wrought into utenſils, and other. 


occaſions of hfe. 
Now the malleabili 


of metals, as already noted, depends on their 


being free of ſulphur : Thus, a little arſenic, or other ſulphurous mat- 


ter, being ad 
ſily crumbles into a fine powder. 


to gold, it immediately commences friable, and ea- 


To purge out all the ſulphurous 


part, therefore, without carrying any of the metalline part along 
with it; it muſt be known what bodies attract, and draw the ſul- 
phur to them, leaving the metal behind; which is a thing chemiſtry 


alone can teach, an 


by which the Spaniards ſave immenſe - riches 


in their American works, which would otherwiſe be loſt. All the ſecret 


a paſte by ſqueezing it between the fin- 


gers; and therewith fill a little flat cru- 


cible, prefling ir lightly into the ſame : 
then ſtrewy ſome dry powder of the Venice 


| #ripoli over it; and on this lay the fone 


intended to be moulded; preſſing it ſtrong- 
ly into the ſame” with the fingers, and 

tting down the tripoli all around it. 
Here letting it remain a while, for the 
moiſture of the French tripoli to penetrate 
the Venetian; turn the crucible upſide 
down; upon which the ſtone falls out, 


leaving its impreſſion behind. 

1 e” crucible having now ſtood till 
perfectly dry, take a piece of glaſs of 
ze an- 


Th 


any colour at pleaſure, and of a 
ſwerable to the work intended, and ex- 
poſe it in a furnace till it begin to ſhine, 
which ſhews it ſufficiently ſoftned for 
the impreſſion. Upon this, immediate- 


ly apply it ith « pieco of ito into the 


the cavity of the would; and as ſoon as 
it has taken the impreſſion, ſet the cru- 
cible in a warm place in a furnace, that 
the glaſs may. cool by degrees, without 
cracking : when cold, it is taken out of 


the crucible, compleat. 


To copy ® ſtone in Creux, that is, im- 
boſs'd, or wrought in Relievo ; or to copy 
yr Relievo a tone wrought in Creux, proceed 
thus: _ 

Take the impreſſion of the lone in 
Spaniſh wax, or ſulphur, and pare off all 
that is ſuperfluous on the edges; mould 
this waxen impreſſion, in a crucible of 
tripoli, in the ſame manner as if it were a 
ſtone ; and take an impreſſion thereof in 
a piece of glaſs, as above taught. Mem. de 
F Acad. An. 1116. oh, 5 

* See what has been already deliver'd 
hereof, in p. 70 & 74. | = 


a-_ 


cotlifts” n ating in an alcali A, Which abſorbs the at, © 
the metal untouch'd. fel 
Tis chemiſtry, which: after dencheg ine to cemper metals; * Wa 
them ductile, or rigid, or hard, or tender; Cc. Thus pure gold is ſfcarce 
mo 25 real uſe in Hfe, as being ſo exceedingly ſoft; and periſhable but 
ue ic With a fittle copper, and the colour riſes more beautiful, and the 
metal more firm and durable. The ſame may be ſaid of pure filver, which 
is too ſoft for uſe; bur mix 4 letle-tin-with ir, nad! * ee e 
or and durable. FF: i | 
"I In the art of war, -hicts: as dow managed, ee 8 
ee immediately upon the diſcovery of n guns; dla, 
mbs, and other furniture of war were introducedl ::: 
II reality, tis this powder is the very baſis of che modern military art; 
cha by which ſieges, and defences of towns battles, '&c/ are performed. 
And hence 8 that Coehorn,” by being throughly: acquainted | Wirk the 
force of gun · powder, hore the ——— all the World, in this way. 
'- Now, gun- wdet is a mere chemical praductien; and, ds ſuch; is Gn 
| uſually bed r * Battholdas 3 een, vun eh nr 3 


"We What evideat! tio the Walde en are the N mae 5. 85 
account of its my tn Falſe, is, ny "Pyrotech, - tor FP 
_ Scthewarts is held to have firit taught it the na 3 ; 
Venetians in the Ware 1380 ; and that they | tions : Semienowitz, for mortars dire 8 100 ; 
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_ Grit uſed 2 e war againſt the Genoe/e. of ſalr-perre, 25 of ſulphur, and - : 
in in pac jontly cel 5 a Caudeana Aa of ele e grewe ous E 1 „„ en. > 
4 4 my we find mention. of | pounds of To petre, 15 of ſills yi? Ye bat” 88 „„ oe 
 Kire-arms: I earlier; Peter Meſſus, in Is of falt-petre ; for müskets and pi ._ — 


his Varie Leone, relates, that Aiphonſous E 
Tl. King of Caſtile, uſed mortars. againſt charcoal. | : 
tha Hwy, In. 5 fons, ie e and Don [* bie e 
biſhop , in ; chronicle pound of alt-perye co three: N 
mentions wo — to have uſed charcoal, and rwo, or two and a'quarter c 
above —＋ years. ago, by the | ſulphur ; than which, he affirms, ro gun- 
of Tunis, in -a ſea-fight againſt | powder can | . wh i: 


2 nd of falt 8 Sof a. 


the Nori of. Sevil. Da Cange adds 
that — * made of Ko pow- | 


7 


follows : Take fix pound of falt petre 
well - purified, and — eh to . 
one of ſulphur, likewiſe, F and 
powder dg and at leaſt one of charcoal : 

put theſe ingtedients i in a mortar, moiſten 
_ them-with water, ſpirit 


der ia the s of the chambers of 
aceounts in e eee een 
Ne wder is as 


or urine, and pound them 
| e 9 
time to time, to prevent the way 


taking fire. This done, It FRO, 
2 ſiere By this means it will be form' 
| „ or globules, * bots: 


of of Gs vinegar, | 
for tw 


that the uſual prattice of m 
der weaker for dete — aber | 
as in the example above; is Without an 
foundation, and renders the expence 
lefly much. greater: for, whereas t9 1 
4 large mortar, 24 'poubd of common 
e er is required ; and, conſequently, | 
do load it ten times, 240 pound: he ſhews 
1-4 5 that the ſame effect = 


y 180. . of. the firong 
Sr. 1 Arie e 


The 8 794 55 
bY __ * — F 1 Fe 
; 2 Wi 

ing hre, Toe oy oY 5 
4 ri of the nitre being thereby rute? 
ed into vapour, rü ruſhes out With . 


Tp be ſtronge 


* hemencs much after 
Ee 


Inctinguiſhable 
fire. 
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Theory. of CHEMILS TRI. 
| -heory of hs a 4 to rs Sh 0 
1 : 


its firſt diſcoverer appears to have been Friar Bacon, who, tis certain was 


maſter of the ſecret ; but out of 


will to mankind concealed it *. 


The ſame powder, we can make by chemiſtry much more powerful; 
viz. by adding ſalt of tartar to the ſalt- petre, ſulphur and charcoal f. = 
Miſſive | fires or granadoes are likewiſe capable of being made to burn, 
and have their eſſect inviſibly, or under water, c. Add, that if Aqua fortis, 
or oil of yitriol, be mix'd with the compoſition of a hand granado, every 


liv thing 
Indeed, 


ns to 


near the place of exploſion will be ſuffocated. 


be lamented, an art ſo fatal and pernicious to mankind, 


ſhould ever have aroſe from chemiſtry : but, what ſhall we ſay ? the ſame 
chemiſtry would furniſh divers others vaſtly worſe and more forcible. 

Perhaps, it were better to be ſilent about them: but this we may affirm, 
that we have ſeen, and made, ſuch experiments, as to the burning and di- 


lating of bodies, as have ſtruck us with horrer and amazement. 


One 


we cannot omit, as being already known to ſeveral: Take, e. gr. an ounce 
of oil of caraways, and an ounce of ſtrong ſpirit of nitre, each in a ſepa- 


rate phial the minute they come to be mix d together, by the colliſion or 
breaking of the two glaſſes, ſuch a fume and flame will ariſe, as will catch 
and conſume whatever is in its way, without any poſſibility of its being 


extinguiſn d t. For it will have its full effect in water, and even in va- 
cuo ||. Hannibal antiently overcame a powerful enemy, in a ſea- engagement, by 
pots full of ſnakes thrown on their veſſels, which breaking upon the ſame, 


« as the vapour of water out of an zoli- 
0 pile; the ſulphur alfo being volatile is 
* converted into vapour, and augments 
* the exploſion ; and the acid vapour of 
4% the ſulphur, viz. that which diſtils un- 
« der a bell, into oil of ſulphur, entring 
« violently into the fixt body of the nitre, 
A lets pe the ſpirit of the nitre, and ex- 
« cites a greater fermentation, whereby 
« the heat is further augmented, and the 
u fix d body of the nitre alſo rarified into 
e fume, and the exploſion thereby made 
« more vehement and quick, Opticks, p. 


See further in Bacon Hiftory, p. 17. 


+ If falt of tagar be mix'd with | 


« gunpowder, and that mixture be 
« warm'd till it takes fire ; the exploſion 
«© will be more vehement and quick than 
« of gunpowder alone : which can proceed 


« from no other cauſe but the action of 


„ the vapour of the gunpowder upon the 
« ſalt of . eee ain g rark 
* fied,” Newt. Opt. 2. 317» 2 ad Era | 
This makes what they call puluis fulmi- 
nan, Whoſe effect Sir Ser in the 
_ ſame work accounts for from the great at- 
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| 


' mediate 


traftive force, whereby the acid ſpirits of 
the ſulphur and nitre ruſhing towards one 
another, and towards the ſalt of tartar, 
by the violence of the ſhock turn the 
whole into vapour and flame. 1bid. p. 
bay 85 this occaſion we. cannot omit to 
admire an inſtance of a noble and gene- 
rous principle, in the late king of France, 
Louis XIV. A Roman chemiſt, S. Poli, ha- 
ving diſcovered ſomething of this kind, of 
Wn Torch effect, came to France in 1702, 
on purpoſe to make an offer of it to that 
1 Who, tho' he was then going to 
| be engag'd in a war aguinſt a powerful 
eonfederacy; yet voluntarily renounced 
all the advantages of ſuch a ſecret; hand- 
ſomely rewarded the inventor, but enjoin- 
ed him to let it periſh. - Hit. de F Acad. R. 
des Sciences, An. 1714 | 5 
A drachm of compound ſpirit of nitre- 
being poured on half a drachm of oil of 
caraway feeds in vac; the mixture im- 
ely made a flaſn like gunpowder, 
and burſt the exhauſted receiver, which 


was a glaſs fix inches wide, and eight in- 
ches deep, Newt. Om. | 
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infected the men with their poiſon :-But what might be done with a mix- ; 
ture of two ſuch bodies, as would burn every thing they came near inex- - 
ringoiſhebly 2 88 | 2. np eas e | 
7, Pyrotechny, or the art of ks, in which the Chineſe are ſo excel- 4rtificial fre- 
lent ; (whereby, fires either fix'd, or miſſive, are contrived to exhibit all . 
kinds of figures ;) owes its riſe and all its increaſe to chemiſtry; as is ö F 
this art alone that furniſhes camphor, nitre, ſulphur. and gunpowder,  * - "I 

_ which are the chief ingredients in ſuch compoſitions. See more on this ſub- | 
ject in a fine little French treatiſe call'd, PArt de Feu F 

8, In the art of magic, the moſt elegant, and ſurprizing of all arts; Magic. 

whereby the public wonder and applauſe are ſo eaſily procured. 5 


Now magic among the ancient Chaldeans, Babylonians, and Perfians, where 
it was principally cultivated, ſignified no more than wiſdom and hence the - 
Sophi of, the Greeks, were by them call'd Magi, who being acquainted with 
many of the hidden powers of nature, directed em in ſuch manner as to 
produce effects, whole cauſes being unknown to the vulgar, were attribu- 
ted to dæmons . And hence the art came into an undeſerv d diſrepute, 
and the magicians became cenſur d as working by compact with the devil. 
Bur this is invidious: for in the evangeliſt Matthew, the magi are {aid to 
have come from the Eaſt to worſhip Jeſus Chriſt ; which no body imagines * 
do be underſtood of ſorcerers. Hence Roger Bacon in his elegant treatiſe, 4 
dle nullitate magiz, undertakes a vindication of the term magia. See Cardan 
de ſubtilitate rerum, Fernelius de abditis rerum caufis, I. Baptiſt Porta s Ma- 
gia Naturalis. „ * 8 | right Ty * Fa 


By this art, improved and perfected by chemiſtry, ſtupendous effects may n miracles 
be produced; and ſuch as Gall readily impoſe on 6 gt of the world, and gente, Na 
paſs for real miracles. Suppoſe, e. gr. the uſe of gunpowder. unknown, | 

except to a ſingle perſon; and this perſon ſuppoſe to dig a hole deep in the 
ground, and therein beſtow a good quantity thereof, with à piſtol fitted 
to a clock; ſo, as he could exactly know the time when, the exploſion would 
be made. This done, if he ſhould warn the people, that on ſuch a day, 
and at ſuch an hour, there would be a great earthquake, and fire burſt out 
at ſuch a place: would not he be deem'd a conjurer? And if any bod 
| ſhquld go at this day to America, pretending to be ſent from God, and of- 
fer ſnch a miracle in confirmation of the truth pf his miſſion ; would not 
_ OO him So f vue: in _ mak 15 L018 a 3 | 
Again, it any one ſhould foretel an earthquake to h at ſuch an g ee. 
hour, ll Bren us; he would be weve tag deal with * devil. And 
yet this is eaſily done; by only taking twenty pounds of iron filings, and 
as many of ſulphur, mixing and working em together, and tempering em 
with a little water, ſo as to form a maſs, half moiſt and half dry. This be- . A 
ing buried three or four feet under ground, in 7or 4 an hour's time, will have „„ 
A prodigious effect: the earth will begin to tremble, crack and ſmoke ; = 


* 
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- Phoſphorus. 


* 


waſh 


and fire and flames will burſt thro-. Such is the effect even of two cold bo- 


STYLES 


Chemiſtry, likewiſe, directs us 00 make a phoſphorus 0 . 4 little an of 5 
being mix d in oil of almonds, or turpentine, and the face, hands, & c. 


d therewith; they will be ſeen in a dark place, to be all in a bright 
flame, not inferior to fire it ſelf: yet upon bringing the candle, or coming to the 
light of the ſun, the face, Oc. will appear in all reſpects like thoſe of another. 

We read in ſacred writings, that Moſes's face ſhone when he came out 


of the mount: but then it ſhone in the light as well as in the dark. 
SGauppoſe the magic lanthorn only known to one 


beer, ; and he, While 
another is aſleep, having made a hole in the wall of the room, applies the 


5 lanthorn thereto; ſo, as that the light, and one of the figures is projected on 


the oppoſite wall: the 


angels are uſually repreſented: will not he conclude he has 


perſons preſent all inftantly ſtruck dead f. 


That even the groſs, body of ſulphur pow- 


; 1 filings, and a little water, made into 


* 


ſleeper now awaking, ſees a groteſque gigantic 
woman walking on the wall, having her ws incompaſſed with rays, as 
een a 
viſion? and efpectally if ſome prieſt had foretold it? By ſuch a ftrata- 
ow one of the firſt princes of Europe taken, not many years ago; who 
aving no children,” and being yet unwilling to make” his will in favour. of 
his neareſt relation; awaking one night, - ſaw his mother's" image repre- 
ſented in the brighteſt colours on the chamber wall; ſo as he readily con- 
cluded his mother herſelf preſent : by which he was perſuaded-to make 
his will, and to put an end to ſeveral bloody wars he was then engag d 
in, on that very occaſion. e Jͤ%WWUTXTTETCE!E! CERT 1 EIS 
By chemiſtry we are likewiſe furniſh'd with a means of making an ar- 


. tificial flaſh o. lightning in a room: for if a little ſpirit of wine be evapora- 
ted by a gentle fi 


re out of a flat veſſel, the ſame will be diſperſed throughout 
the whole room: then, if any perſon in the night- time enter the place with 
a lighted candle; the ſpirit catching fire, the room will immediately appear 
all in flames, as from a'ſadden ſlaſn of lightning. Chemiſtry has likewiſe the 
art of railing a loud crack with a vehement flame, by the mere mixture of two _ 
cold liquors, i, ſpirit of nitre, and oil of cinnamon, or oil of cloves; a 
quantity of which being mix'd in a glaſs phial, the veſſel is immediatelß 
burſt into a million of pieces, the room fill'd with flame and noiſe, and the 


*+ This Sir I/. Newton ſolves on the 5 


'* poured on one part of oil of cloves, or 


Lis weight of nitre, and from both the 


«gi 


* 


, ger d, and with an equal Weight of fron 


« paſte, acts upon tho iron, and in five 
« or ſix hours, grows too hot to be touch'd, 


and emits a flame. Opt. p. 334. 
* 


„ 3 ä | 
+ © Oil of vitriol being drawn off from 


« jvgredients a compound ſpirit of nitre 


> mors of this iv, the chapter” of | 


ill d; and two parts of this ſpirit 


«© caraway ſeeds, or of any ponderous oil 
of vegetable or animal ſubſtances, or 


« oil of rurpentive thicken'd with a lit- 


1 tle balſam of ſulphur ; the liquors grow 


© ſo very hot in mixing, as preſently to 
te ſend up a vehemently burning flame: 
Does not this great and ſudden heat ar- 
« ove that the two liquors mix with vio- 
& Jence, and that their parts in mixing run 
e towards one another, with an accelera- 
*© ted motion, and claſh with the greateſt 
« force ? Newton, ubi ſupra + 


a 


ES 
. 


ſlight touch of the finger, it emits flame: now if a ſtatue were caſt 


: ; Theory 1 . 
na a 
thereof, 


and placed in a church, it would ſhew a world of miracles. E., gr. if a man a 


begging · of the prieſt a remiſſion of ſins, were ordered to go to church, and 
make his prayers and vows before ſuch. a ſtatue; after Which, in caſe h 
were pardoned, upon touching a finger of the ſtatue, . fire ſhould break out 
as from heaven: would not this be a miracle worth the regiſtring? 


From the whole it appears, what, ſurprizing effects a perſon skill'd, in 


chemiſtry, and knowing how to uſe the powers of nature, may pro- 


duce. 


* 


90, In the aulingry art, which is chiefly converſant in the preparation of ** 


meats, viz. the ſeaſoning, pickling, Oc. to prevent em from putrifying, 
growing muſty, ee L 07 3 | | 
_. -- Here, too, chemiſtry ſhews it ſelf: we ſhall only 


Rs + | ; Ps 
infected meats, that it prevents all diſeaſes which. would accrue:therefrom. 


For, only waſhing ſuch meat in ſpirit of ſea · ſalt, and the ſpirit inſinuates 


ir a wah dre porer'of ae del purgys ol the were on thomnris, 
and prevents the ſcurvy. FT . 


Job. Rudolph. Glauber ſhews how every body may carry about with 
'em, in a phial, what will render all their corrupted eſeulents, and -potu= 


lents, eatable, and drinkable ; even corrupt water, Cc |, He aſſures us, 
that this ſame ſpirit is the moſt powerful and univerſal corrective ii all me- 
dicine; and inſtances of what infinite uſe it might be in towns belieged, 
where the 2 living moſtly on putrified. meats, and being unabſe to 
bear em, ſoon die. Whereas were they to waſh, and elixate their meats, 


with a due quantity of ſpirit of ſea- ſalt, the putrid fœtor would be elimi- 


nated, their ill qualities corrected, and they rendered wholeſome food. 


"= 


inſtance. one thing z viz. Uſefulneſs 7 
ſpirit of ſalt, which is of ſo vaſt importance to ſea-faring people, When “ %/ wks : 
hro* ſcarcity of proviſions, they are oblig'd to eat muſty, putrified, or 


10%, The art of making.wines of all kinds, is wholly owing to chemiſtry, Making i 


which firſt ſhew'd the uſe of fermentation; and directed the raiſing, abating, 
promoting or *extinguiſhing there. Ot Bus 
By wines we mean the juices or liquors of vegetables rais'd by fermenta- 
tion to a vinous quality; i. e. a quality whereby when expoſed to the fire in 
a chemical veſſel, a ſpirit immediately ariſes from the dame, which is in- 
flammable and miſcible with water, and denominated ſpirit f uine f. 


Now ſuch wine may be obtained from any vegetable, and in ſuch ſpirit y;,, .,z 
reſides all the ealefactive or warming power of the vegetable. Thus the yielded 
vine, the apple, the pear, plum, cherry, and other cold plants and fruits, . 


by fermenting, yield warming wines; and thus Eng/and, a country not 
the beft diſpoſed for the ripening of grapes, prepares it ſelf wines from byr- 


0791 25 190 Hu W068 .03 27291, 03035 bas |; bleos ab] To $15m #f 
|), Hitherto may be referr'd the methods | Ee, deliyered hereafter in the chapter 
of judging of the 8 water, and | of | | 
of making ſalt-· water and potable, |. f 4 

1 36 ay wks i be hiſtory of fermentation 
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ley, and other corn fruits, which yield excellent vinous ſpirits, in no reſpe 

| different from thoſe of diftill'd Freuch or Spaniſh wine. 
The ſame ſpirit The truth is, there ſcarce appears any difference in this reſpect, what- 
. fen att ever vegetable you make uſe of: the ſame ſpirit is yielded by all, without 
excepring even graſs. All the choice reſts here, that ſome yield a deal 


more ſpirir than others. Now the drawing, fermenting, fining, Oc. be- 


long all ro chemiſtr. 


110, In the art of breuing, or preparing malt liquors, which is an art a 


thouſand years old; and its invention aſcribed by Herodotus to Jfis, who 


JE upon wandering over divers parts of the earth, taught people the arr of pre- 


* Matthiolur takes the zythum, and erm 


to be the lame with the ber or ale dtank 


dt antients, which di 


in England, Germany, &c, and that the on- 


ly difference between the zythum and cur- 
mi lay in the manner of the preparation, 
which render'd 'em either weaker or 
ſtr; An a famous diſpute at Paris, in 
the year 1668, on the, ſubje& of the ba- 
kers uſing the yeaſt of ale and beer to lea- 
von their dough, Meſſ. Patin, Brayer, 
'Blondel, and Courtois, ſpeak of that liquor 
in the following terms: Beer, ſays Cern. 
4 Tacitus, that unhappy beverage, made of 
„hops, and wheat or barley, corrupted 
«with damaged water, was no ſooner dif- 
co red than it was condemned 3 
4 ides, Galen, and other of the greateſt phy- 
% ſicians. They all charg'd it with preju- 
« dicing the head, nerves, and membranous 
« parts, of vitiating the animal juices, and 
« of cauſing a more obſtinate and painful 


 « drunkenneſs than wine.“ Otherphyſicians 


vindicared it, particularly Meſſ. Perrault, 
and Rainſſant; who, among other things, 
inſiſted that“ the hop was not a noxious 
t herb, bur, on the coptrary, had apparent- 
©« ly the faculty of cleanſing the blood, and 
removing obſtruftions ; and that it was 


« added to the modern beers to correct che 


« ill qualities charged on the beer of the 
| red from ours in that 
«jr was made without hops. 
In order for brewing, the barley is firſt 
to be made into malt; which is done by 
putting ir into à ciſtern full of water 
wherein it may ſwim, for a longer or leſs 
time, as the weather is more or leſs cold; 
two days and nights ſufficing in hot wea- 
ther, and five or fix in extremely cold: 
when ſufficiently Rteep'd, the water is 


paring malt liquors.” Tacius,/alfo, in his book de moribus Germanorum *, aſ- 


heap'd up into one or two heaps;and turn'd 
every five or fix hours, the outermoſt part 
inwards, and the bottom upwards. As it 
comes or ſprouts, it is ſpread thinner to 
cool, and prevent its coming too faſt: 
when come, it is ſpread very thin, and 
turn d twelve or twenty times à day, till 
the ſprout is dead: then it is again thick - 
ned on the floor, and turn'd as before; 
great care being taken that it neither 
mould nor become acro-ſpired, that is, that 
the blade don't grow out at the end | 
fire to the root, or the malt come and 
rome at both ends. The preparation. is 
. finiſhed with drying it on the kiln, by 
ſpreading it on a hair-cloth, or a tin bor- 
tom full of holes, over « brisk turf, or 
charcoal fire; ſtirring and turning it from 
time to time. | 3 

Now to proceed to the operation of brew- 
ing it ſelf, thay boil a quantity of water, 
and pouring enough of it upon the 
malt, in a maſhing tub, to wet the 
malt as Riff as it can be well rowed a- 
bout ; after ſtanding a quarter of an 
hour, another portion of water is ad- 
ded, and the rowing repeared : laftly, the 
full quantity of water 1s added, according 
to the intended ſtrength of the beer or ale, 
The whole having ftood two or three 
hours, is drawn off into a receiver, and 
freſh water thrown on for a d wort; 
which is to be cooler, and to ſtand leſs 
time than the former. The two worts 
being mix'd, and the hops added, the 
whole is put into a copper well covered, 
and clos'd, there to boil an hour or two. 
Which done, the liquor is let into a recei- 
ver, and the hops trained therefrom: when 
cold, the barm is added, and after ferment- 


drain'd off, for twelve or twenty hours; 


| then, being taken out, it is couch'd or 


ing or working, it remains to be tunn'd up. 


_ ſures 


* 


trified corn: but there is no brewing without fermentation; and tis che- 


miſtry directs the manner of fermentation, | 1fis, therefore, in this light, ap- 


pears to he tho ſinſt chamiſt e. i otro fy 
But there is no end of the mechanical uſes of chemiſtry: all; we here do, 
is to pick a few inſtances out of an infinity : half the things in common 
life are the eflects of this art; and the ſame art is an endleſs ſpring of in 


fures us, that thoſe people uſed, of antient time, to extract wine ſrom me” 5 


nite others. Would the chemiſts apply themſelves each to his ſeveral art; e 


there is no doubt but they would readily outſtriꝑ all other artiſts, 


5 - A > 
their reſpective arts to the laſt perfection. «PID 11 s N 
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THE fourth uſe of chemiſtry is in alchemy.” Now alchemy iS 


"Tis now paſt all controverſy, that all metals whatever contain gold: 


Now we don't ſee-why this art ſhould be abſolutely pronounced fillies 
inſtance may let you a little into its merits :- take an ounce of pure ſilver, 


filver a ſecond time in _ Fortis, and you will have another grain of gold. 
ten as you pleaſe, and every time you will get a 


: See pe. 81, 86, in thenotes, | | I} See further in p. 101, loa. g 
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be found, which would conſume all the heterogeneous part of metals 


appear impomble. 


The alehemiſts therefore, ſearch for the philoſophers ſtone, which they de- 


* gold; This ſtone, in reality, appears to be no other than the fixing ſul- 
Lang fd. phur, or ſulphur meta llorumm, 1. e. that part in gold which fixes and -coagulates 
Rr. the: | 


© the philoſopher's ſtone; whicha perſon of no longer than a night 's acquain- 
_ + tance put into my hands; and which I my ſelf have ſeen convert a whole 
4 maſs of lead 1 72 and I could quote a croud of perſons, kings, 
< princes, knights, Cc. who will atteſt that they have ſeen the ſame 


- -\ *©[tranſmutation;”'f- Now theſe, whom Wer r Et evidences of the 


tranſmutation, we will allow: might be impoſed on; but he himfelf, a 
knowing, and ſagacious chemiſt as he was, could ſcarce be ſo deceived: ſo 
that he muſt eicher be doom'd a lyar, or we muſt allow the tranſmu- 
tation. E P n amor rents 
This we can affirm from our own experiments, that the pureſt mercurx 
found among us, has ſomething in it that is not mercury; which 48s 
way, the reſt approaches nearly to the weight of gold: tis certain, a long 
and tedious operation is neceflary to purge mercury entirely; but the fur- 
ther you go, ſtill the more ſubtle, and purer, and heavier, till at length it 


7281 equal gold it ſelf in weight. Now, if to mercury thus puriſied, you 


can 
ive the proper digeſtion, in proper degrees; the mercury will become gold: 
eee ee two things required, viz. ry * 
conſumption of impurities; and ſecond, a fixing or converting of a fluid in- 
to u malleable ſolid. Now, why ſhould the firſt be held impoſſible, when 
Ve ſee that lead, in a few minutes, carries off every thing except gold, and 
ſilver; and antimony, all except gold > Whether the thing be ble, or 
no, we will not ſay: but ſince the alchemiſts in other things, wherein they 
can de underſtood, uſe to ſpeak the truth; they deſerve ſome credit 
Sgt f FCCCCCCCCCCCCCCC HraKed4 
i, 4 Further ihftatices, and authorities, thay 
] te ſeen in the notes, p. 43, 44 
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The alchemiſts only pretend to do that in a leſs time, which nature rtr 


does in many years: for lead and gold don't difler much as to weight; 
conſequently there is not much in lead beſide mercury. Now tis certain 
there is gold in every maſs of lead: had we then a body which would ſo 


agitate all the parts of lead, as to burn every thing out but mercury and 
had we ſome fixing ſulphur to coagulate the matter remaining; 
uh ſhould the alchemiſts be fo derided ? tis! 


gold ; and 
would not it be gold > Why t 
from a mere ignorance of the nature and * philoſophy of metals. The 


and the Phileſo- 


80 


philoſopher's ſtone is held a fix d, ſubtle, concentrated fire, which upon its 


melting with metals, does, by its magnetic power, immediately unite it 


ſelf to the mercurial body of the metals, ſeparates all that is impure there- 


in, volatilizes it, and leaves the reſt pure mercury. 


Where is the impoſſibility? for our own parts we neither affirm nor de- 
ny it: but this we may reſt ſecure of, that if any body has the ſecret, he 


won't diſcover it to another, ſo that all who pretend to have it, and to ſell 
it others for money, plainly ſhew they have it not. We can'tforbear how=- 


ever, to ſay, that the dee Adepti have ſaid nothing ſo abſurd; nor is 


Mr. 5 himſelf aver 
that a 


e to the notion: Helmont ſays he ſaw it and felt it; 
iend of his gave him r of a grain of this ſtone, which he added to 


8 ounces of melted ſilver, and the filver was turn d into gold, all but 14 


grains, which went off in fume: and he ſays the like of lead, only a great- 


er quantity thereof was loſt. Now if we read the alchemiſtic authors, we 
find nothing of iron or copper thus converted into gold ; whereas were the - 


whole a deceit, it had been as eaſy to have taken thoſe metals too- into the 
account. But the philoſopher's ſtone is never applied to any thing but fi 


ver,, lead and mercury. Other philoſophers laugh at em for calling the 
philoſopher's ſtone a fix d, concentrated fire; as thinking it a contradiction, 


that fire, which is the moſt volatile of all bodies, ſhould be call d f d. 
But ſuch people are unacquainted with the nature of fire, nor have ſeen 


the experiments wherein we catch, hold, bind, and weigh fire, extract it 


out of bodies, introduce it into bodies, and retain and fix it therein“. 


A ſecond thing the alchemiſts ſeek, is a ferment ; of the philaſopher's ſtone, i. e. Maliplicative 


ſuch an exaltation of this tone, as that if it be fuſed with gold, it will con- n 


vert that metal into this ſtone; which they call the multiplicati ve power. 


e 


A third thing they are in ſearch of, is an univerſal ferment, that is, ſome 4A» univerſal * 
artificial matter, which being applied to any ſeed, increaſes: its fecundity" 


to infinity: thus if it be applied to gold, it changes the gold into the philo- 
3 ſtone of gold; if to ſilver, it converts it into the philoſopher's ſtone 
of ſilver, i. e. into a matter which tranſmutes every thing into ſilver: if to 


a tree, the reſult is the philoſopher's ſtone of the tree, which tranſmutes 


every thing into the ſpecies of trees, and ſo of the reſt. 


This, a noble traveller, far from all temptations from want of money, 


aſſured us he was maſter of; its intention is to increaſe the kinds of all 
things, v. gr. ſo to increaſe the quantity of wheat, as that the ſpace now 


* Of this ſee more in the chapter of r 


poſſeſſed ; 
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ra poſſeſſed by all things in nature, ſhould be taken up by wheat alone. But 
this ſeems repugnant to the rules of nature; it being a moſt certain truth, 


that a ſeminal fabric'is only to be had from a ſeed. This ſpeculation, there- 
fore, we are bur little inclined to give into. £ | | 


Theſe three things are all we could collect from all the alchemiſts who 
have ever wrote; and of theſe the making of gold is held much the leaſt no- 
ble arcanum. With regard to which, it is their unanimous doctrine, that 
mercury is the ſame in all metals, only differing in degree of purity; being 
pureſt in gold, and in the reſt ſo much the purer as the metal is purer: 
that mercury is the immediate matter of gold; and that if all the ſcoriæ 
adhering to mercury, be taken away, it will become heavier than gold it 
ſelf; and in that ſtate is call'd mercury of metals. IRE 


| Of the bers; cf. 


E are now to conſider the inſtruments, by the application whereof che- 
miſtry performs its operations. bet, 5 - 
The whole theory of 3 we have already obſerv d, is laid down 
in the mere explanation of its definition; all the parts whereof are already 
gone thro”: excepting the laſt, which ſtill remains to be explained, vix. by 
| what means the changes wrought in bodies by . are effected. 
An inflrancet, An inſtrument, then, is a certain body, by whoſe application to ſome other 
what. body, a motion is excited therein, by which motion the change intended by 
| the are is produced T  - = - 
Inftrements of All the inftruments of chemiſtry may be reduced to ſix; the four firſt 
—_— whereof, are the four vulgar elements. 2 1 e 
The 1, is fre, by which all motion is produced. 
2, Is air, by means whereof motion is preſerved. 
- 39, Is water, by which motion is communicated. - 
4, Is earth, whereof all veſſels are made. * | 
59, Are menſtruums, whereby bodies are intimately diſſolved and mov'd. 
69, Are veſſels, wherein the bodies to be changed by fire, water, &c. 
are contained, ; T EE GL 
Or, an infrument is a body whicheaſi- to be changed; producing ſuch effects 


receives certain motions from other bo- | therein, as the art propoſed. Boerbaw 
dies, and applies em to the ſubjects intended | cod. imprefſe heats e 


By 
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By fire we mean any body that rarifies the air in a thermometer: this fire us. 

is the univerſal inſtrument of all nature, as well as of the art of chemiſtry. 
By this it is, that all bodies are moved, and it is by this that they diſcover their 
wers: If this were away, all bodies would immediately become ſolid and 
immoveable. Now there is no chemical operation without fire; as is evi- 
dent hence, that there is no place, no body but has fire in it; and that it is 
abſolutely impoſſible to exclude the fire out of any body whatever. 

Air, tis true, we can exhauſt to any * at pleaſure, by the air- pump; Air. 
and in the Torricellian experiment, it is ſometimes drawn out, ſo as not to 
leave any ſenſible reſiſtance: in which caſes, there is phyſically no air 

at all. But we have no ſuch operations in chemiſtry : the air has a ſhare in 
*em all ; as having continual 1 8 and egreſs out of all our veſſels, and as 
being included in the pores of all bodies. Air then is preſent in all our ope- 
rations, and occaſions a great change therein, by its power of rarifying, and 
contracting every moment, and by its alternate vibrations, whereby all bodies 
are kept in continual motion. - 22 9 5 . 
Vater is ſcarce capable of being excluded out of any place, or body; fog Fate: 
the drieſt, and warmeſt air, contains water; and the particles of air are 
in reality ſo many magnets, which are continually imbibing water, whate- - 
yer place they arein. Nay, if the air be exhaulted out of a receiver, the 
water is in good meaſure left behind; and little drops are found to fall to 
the bottom: the remaining air being ſo rarified, as not to he able to ſuſtain. 
the tr ³«ĩð i OT 
Earth is preſent in all our operations, as being the matter whereof all En. 

our furnaces, veſſels, glaſſes, fuel, Oc. conſiſt. 33 

Tue doctrine of each inſtrument of chemiſtry we ſhall now lay down 
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fects and phænomena thereof. 


Wir of FER E:;...-. 


'by moſt of the antients, as 


HE nature of fire is ſo obſcure, and wonderful, that it was held 


a Deity. Great pains have been ta- 


ken by ſeveral authors, of prime note, to unyeil this myſterious 


Being; but after a careful peruſal of what they have done, we 


'To get over this, we have been at 


find them all ſtick by the way, unable to explain many of the principal ef- 


no ſmall pains. in making a new ſet of 


experiments, wholly with this view; and on the footing thereof, have 


laid down a new doctrine of fire, in a courſe of public lectures held for 


* purpoſe The reſult whereof, we ſhall here deliver in a little com- 
pa 33 
Tire, in eſſect, app 


ite inflow ears to be the general inſtrument of all the motion in 


of all motion. the univerſe: the conſtant tenor of a great number of experiments made to 
this purpoſe, leave us no room to doubt, but that, if there were no fire, all 


-owe to thoſe illuſtrious authors, we 


Xs z * 


1 
* 3 * SW. 
2 7 


* The do&rine of fire here laid down 
by our author, will appear new andextraor- 
dinary; at leaſt among us, ho have been 
uſed to conſider fire in the light it is ſet 
dy my Lord Bacen, Mr. Bohle, and Sir J. 
Newton. But whatever veneration wemay 


ſhould be inexcuſable, even in their judg- 
'ment, ſhould we abſolutely acquieſce in 
what they have done, and ſhut the door 
againſt further, or oven better, informa- 


, * 
„„ : ngs 
„„ 55 
r Ant 
> # ; : 


1 


have gone beyond any of them; in that 
beſide all the mer Snot and obſerva- 
tions which they had to build on, he has the 
advantage of a new ſet they were unac- 
quainted withal. However, as his expe- 
riments are not yet made public; and as, 
'for want thereof, there appear divers 
things in this chapter, which may be 
call'd in queſtion: we would not give it 
alone; but along with his ſentiments, and 
ſolutions, bave choſe to give the corre- 


tion. Boerbaave may be eaſily ſuppoſed to 


ne ones of the other * 


* 


both v they 2 and corroborate, 
and where they claſh with each other. 
The great, and fundamental difference 
in reſpe&@ of the nature of fire, is, whe- 
ther it be originally ſuch, form'd thus by 
the creator himſelf at the beginning 
of things; or whether it be mechani- 
cally producible from other bodies, by in- 
ducing ſome alteration in the particles 
thereof? Among the modern Writers, 
Homberg, Boerbaave, the younger Lemery, 
and Graveſande maintain the former: the 
latter is chiefly ſupported by the Engliſ 
authors. | | 
+ Bacon, in his treatiſe de Forma Calidi, 
deduces from a great number of particu- 


lars, that heat, in bodies, is no other 


than motion; only, a motion ſo and ſo 
_ circumftantiared ; 15 that, to produce heat 
in a body, nothing is required but to 
excite ſuch motion in the parts thereof. 
Boyle ſeconds him, in an expreſs trea- 
tiſe of the Mechanical Origin. of Heat and 
Cold; and maintains the ſame doctrine 


with new obſervations and experiments: 
As a ſpecimen, we ſhall here give one or 


two of them. Many more will come in 
the courſe of the chapter. 

« In the production, ſays he, © of, 
1 heat, there appears nothing on the part 
« either of the agent or patient, but mo- 
“tion, and its natural effects. When a 
« ſmith briskly hammers a ſmall piece 


« of iron, the metal thereby becomes ex- 


« ceedingly hot; yet there is nothing to 
© make it ſo, except the forcible motion 
« of the hammer, impreſſing a vehement, 
< and variouſly. determined agitation, on 
the ſmall parts of the iron, which be- 
„ ing a cold body. before, grows, by that 
« ſuper-induced. commotion of its ſmall 
parts, bot Firſt, in a more looſe ac- 
« ceptation of the word ; with regard to 
„ ſome other bodies, compared with 
«which, it was cold before: then, ſen- 


« ſibly hot; becauſe this agitation ſur- 


« paſſes that of the parts of our fingers : 


and in this inftance, oftentimes, the |. 
hammer and anvil continue cold, after | 


inſtances every winter: for while froſt prevails, the water, which 


things would inſtantly become fix d, and immoveable, Of this we have popular | 


before 


„the operation; which ſhews, that the 
heat acquired by the iron, was not 


% communicated by either of thoſe im · 


46 83 as heat; but produced in it 
16 y 


a motion, great enough ftronply to 


«© agitate the parts of ſo ſmall a body as 


- © the piece of iron, without being able 
% to have the like effect upon ſo much 


greater maſſes of metal, as the hammer 
« and the anvil. Tho' if the pereuſſions 
« were often, and briskly renewed, and 
the hammer were ſmall, this alſo might 
© be heated. Whence it is not neceſ- 


«© ſary, that a body itſelf ſhould be hot, 
to give heat. e A. 


« If a large nail be driven by « ham- 


« mer into. à plank of wood, it will re- 
« ceive ſeveral ſtrokes on its head, ger it 
grow hot; but when it is once driven 


« to the head, a few ſtrokes ſuffice to 


« give it a conſiderable heat: for While, 


« at every blow of the hammer, the nail 
« enters further into the wood, the mo- 
tion produced is chiefly progreſſive, 
« and 1s of the whole nail, tending one 
« way ; but when the motion ceaſes, the 
© impulſe given by the ſtroke, being un- 
« able to drive the nail further on, or 
« break it, muſt be ſpent in making a va- 


„ rious, vehement, and inteſtine commo- 
themſelves ; - 


« tion of the parts amon 
© wherein the nature of heat conſiſts.” 


: Mech. Produc, of Heat and Cold, STi # Frey 1 
Agreeable to this, is the opinion of Sir 
I. Newton, who conceives that 


groſs bo- 
dies may be converted into light by the 


*< apitation of their particles ; and light, a- 


gain, into groſs. bodies, by being fixed 


On the other hand, M. Homberg, in his 
Eſſai du Souffre Principe, holds, © that the 
„chemical — or element ſulphur, 
« which is ſuppoſed one of the ſimple, pri- 
mary, pre-exiſtent i 
cc ta 


de I Acad, An. 1799 
Dr.. Grave ſande 


44 the 


Was 


redients of all na- 
bodies, is real fire; and conſequent- 
ly that fire is coeval with body. Mem. 


1 igtÞ 1? 
eſande goes on mueh the ſame 
principle Fire, according to him, enters! 
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222 gy 
was fluid, by a mere privation of heat, becomes ſolid, i. e. hardens into ice 28 
Abſence of firs and ſo remains till reſolved again by fire. That the difference between 
the rhe ff water which freezes, and other water which does not, conſiſts in the dif- 
Jreexing- ferent quantity of fire contain d in the one, and the other, appears hence ; 
that if you apply a thermometer alike to a veſſel ſull of cold water, in- 
elining to freeze; and to another veſſel full of water, one degree nearer 
freezing: you will find the former to have a greater degree of heat than 
the latter: And if a quantity of ice and ſal-gem were added to either, 
the water would be ſtill found much colder, and accordingly. more diſpoſed 
__ 4 1 to freeze. And if from this water you remove the thermometer to the 
other leſs cold, the ſpirit will riſe; the cauſe of which riſing can be no 
other than the little fire ſtill remaining in the water: or, to ſpeak more 
preciſely, the cauſe of the ſpirits being rareſied and elevated higher by the 
one than the other, is no other than the greater remains of fire in this, than 
that f. In effect, all natural motion is perform'd either by a ſeparating of 
rs _ each other, or by a rarefying of them; neither of which is done, 
Air, Plaste, and Tis therefore a juſt obſervation of the chemiſts, that fire is the univerſal 
fre would fix cauſe of all the changes in nature. Thus, were a man entirely deſtitute of 
2m rigid mſ- hear, he would immediately freeze into a ſtatue. And thus, the air itſelf, 


which is found in continual motion, being always either expanding or con- 
denſing, would, upon the abſence of fire, contract itſelf, ſo as to form a 
ſolid, conſiſtent vault. ' So, alſo, all animals and vegetables, all oils, ſalts, 


Cc. would upon the like occaſion immediately congeal. 


«the compoſitionof all bodies, is contain'd | * 
in all bodies; and may be ſeparated, or 
I procured 


That fire is the real cauſe of all the 


N 0 changes in nature, will appear from 
the following conſiderations. yon Toe rr Cn 


. 
7 


if P 


* Paracelſus even affirms rock-cryſtaF to 
be nothing elſe but water ſtrongly con- 


from all bodies, by Tubbing | geal'd by a very intenſe cold. But this 


« them againſt each other, and thus putting 
«their fire in motion. Bur fire, he adds, 
js by no means generated by ſuch mo- 
« tion.” Elem. Phyſ. t. 2. c. 1. 

M. Lemery the younger agrees with 
theſe: two authors in aflerting this - abſo- 
lute, and ingenerable nature of fire: But 
he extends it further. Not eontented to 


' confine it as an element to bodies, he 


endeayours toſhew that it is “ equably dif- 
«fafed thro all ſpace, is preſent in all 
« places, in the void ſpaces between bodies, 
« ax well as in the inſenſible interfticesbe- 
«tween their parts. Mem. de I Acad. An. 1713. 

This laſt ſentiment falls in with that of 


forth in what follows. 


5 = 
—_— de I Aral, Royal,” Ano 1 %%. 


does not appear very probable, in regard 
cryſtal is fo much heavier than water; 
whereas ice is lighter. See the chapters 
gp hoes _ 2 | 1 he 1 

'+ Accordingly, the younger Lemery ob- 
ſerves, — is caly * rofiablifionent 
of the parts of water in their natural 
ſtare ; that the mere abſence of fire is 
ſufficient to account for this re-eftabliſh- 


ment: and, laſtly, that the fluidity of wa- 


ter is a real fuſion, like that of metals 


expoſed to the fire ; only differing in 


this, that a greater quantity of fire is 
to the one than the other. Am. 


3 
* 
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10, Under the word nature, ſome conceive all created Beings z but in the 
ſenſe we here uſe it, it only extends to body, or the aggregate of all bo- 
dies; any change wherein, we aſſert to be impoſſible, without the mediation Fire the confeof 
of fire: For all bodies are either ſolid or fluid; the ſolid, of them- gs 
ſelves, are commonly ſuppoſed to be inactive, and - motionleſs ; the fluid 


both move, and are moved f. 
Now even all ſolids are found 


ſo much the more firm and con- I- fe. 


tracted, as they have the leſs fire; as is evident in iron, which, when 
heated, expands into a much greater ſpace than when cold l. So that 


any ſolid, and hard body, by being freed of all fire, would fink into a 


much leſs bulk, and its parts cohere more nearly, and with greater force 
than before. Nay, Mr. Boyle ſuggeſts ſeveral conſiderations why even the 
moſt ſolid bodies ſhould be thought to have an inteſtine motion. This he 
inſtances particularly in a diamond he wore, which had a ſpot in it, that 
he could ſenſibly perceive to change its place. This would bring ſolids ſtill 


nearer to the condition of fluids. 


| 4'Tis not a point univerſally agreed 


on, that fluidity conſiſts in a 
motion of the parts of a fluid body. The 


1 Carteſians, tis true, take it for granted; 


and, accordingly, make this the definition 
of a fluid, that it is a body whoſe minute 
parts are in a continual agitation. But 


this appears a little too adventurous ; as. 


we cannot directly prove that there is 
ſuch motion in all fluids, Sir I. Newton, 
therefore, proceeds more cautiouſly : To 
conſtitute a fluid, he only ſuppoſes it ne- 
ceſſary that the particles be eaſy to put 
in inteſtine motion, and in moving be diſ- 
«poſed to ſlide over one another”. Indeed, 
this amounts to much the ſame, with re- 
gard to our preſent purpoſe, as the for- 
mer: for, here, ſuch a lubricity, volu- 
biliry, and mobility of the parts is ſup- 
ſed; as, conſidering the almoſt inceſ- 
ant 84 of the earth, air, Sc. and 
the actions of the fire, Sc. which will be 
ſhewn to penetrate all bodies; can ſcarce 
poſhbly ler the particles of any fluid in 
nature, remain one moment in a fate of 
reſt. Accordingly, Dr. CJayk takes in both 


Opinions into his notion of fluidity : ** If 


„the parts of a body,” ſays he, © either 
do not touch one another, or eafil 


flip over one another; and be, withal, 


4 ſo ſmall, as to be capable. of being eaſi- 


hs ly agirared by heat; and the heat be 
« ſufficient to agirate them, tho', per- 


« haps, not ſufficient to prevent their 
© freezing : or even if they be not moved, 
provided they be but ſmall, ſmooth, 
and voluble, of ſuck figure and bulk, 


« as makes them liable to be eaſily pu 
.< in motion: that body is fluid,” p code © 
Robhault. PB. : | ö - 

To ſay no more; the great — on 
lays down an inteſtine agitation: of the 


conſtituent particles of « body, in various 


directions, either by an innate activity of 
their own, or by the action of ſome this-- 
ner medium that penetrates their pores, 
as abſolutely requiſite to fluidity. And 
tho' the 8 here ſuppoſed to move, 
be too ſmall to have their motions ob- 
ſerved by the eye; yet that author ſug - 
geſts ſeveral conſiderations, to evince the 
reality thereof: The principal things he 
inſiſts on, are the ſenſible operations of 
fluids ; for how, ſays he, ſhould they ef- 
fe& thoſe ſolutions, putrefactions, Sc. 
which we daily obſerve from them, with- 
out local motion? Tis true, a later phi- 
loſopher accounts for thoſe ſolutions, with- 
out ſuppoſing any antecedent motion in 
the parts of the fluid *Tis ſufficient, 
with him, to have a motion occaſionally 
excited by rhe mutual attraction between 
the parts of the fluid, and thoſe of the 
body diffolved thereby; Newton. Optic, 
*, Fire,” ſays Dr. £Graveſande, ; natu- 
« rally unites itſelf with bodies: And 
« henice it is that a body brought near to 
« the fire, grows hot; in which caſe ir al- 
« ſo expands or ſwells ;' which expanſion 


« is not only obſerved in very ſolid bodies, 
* bur in thoſe whoſe parts do nor cohere; 
«in which caſe they likewiſe acquire a 
« grear degree of elaſticity, as is obſerved 
4 «« 1 d 15 | 
in air and vapours. ment. Phyſ. 4 
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'As to fluids, they all harden, even to the eye, upon the abſence of fire : 
Thus water, in a ſevere winter's cold, will form itſelf into a ſolid glebe ; 
and yet even then, contains a great deal of fire ; as evidently appears, up- 
on application of the thermometer thereto, which is capable of falling 
twenty diviſions lower, e'er it arrive at the point of intenſeſt cold: And 
hence it is that the ſpirit of wine is kept from freezing in the thermometer ; 
which would undergo the common fate of other things, were the fire in leſs - 
abundante. Thus, the ſame degree of cold wherewith oil of olives congeals, 


does not freeze water: And yet water freezes, when ale will not“ . Hence 


it is evident, that if there were no fire in nature, all bodies, both ſolid 
and fluid, would remain for ever-at reſt, and conſequently never undergo 
any alteration. ' e 1 | e # 
So, the air itſelf; by a greater quantity of fire, expands; and condenſes . 
by a leſs : yet, where tis moſt of all contracted, it ſtill contains a large 
ſhare of fire, as is evident from the collifion of a flint, and ſteel {| therein, 
which is followed by ſparks of fire. If this fire could likewiſe be taken 
from the air; it would become ſolid, and perfectly ar reſt, and conſequent- 
ly incapable of change. 05 ie e ee, 
As, then, fire can render the moſt ſolid bodies, as ſtones, metals, &c. 
fluid, (which we evidently find in the large burning-glaſſes, wherein gold 
itſelf immediately calcines, and emits fumes, i. e. becomes fluid;) ſo the 


want of fire would convert the moſt fluid bodies, as ſpirit of wine, Cc. 


into ſolids **, 


* « Tho oil of vitriol be one of the moſt 
« fiery liquors yet known, and even per- 
« forms ſome of the operations of fire it-. 
« ſelf, and thaws ice ſooner than the ſpi- 
« rit of wine, or an | 
% having put a pound of fine rectiſied oil 
% of vitriol into a ſtrong glaſs-vial pro- 
« portionable to it, we found, that, ex- 
«@ cept a little which was fluid at the top, 
% it was all congealed or corgulated into 
«. a maſs, like ice, tho the glaſs ſtood in 
„ a laboratory, where a fire was con- 
* ſtantly kept not far from it, and where 


« oil of vitriol very ſeldom, or never, has. 


« before, or ſince, been obſerved to con- 
« geal ſo much as in part.” Boyle Mech. 
Prod. of Heat. 4 | 

I See the chapter of air. 3 
I Sir Iſaac Newton, and the Engliſh phi- 
loſophers, account for the fire ariſing u 
on ſuch colliſion, on a different principle. 
"They ſuppoſe it 3 by putting the 
ſulphurous particles of choſe two bodies in 
a vehement vibratory motion; by virtue 
of which motion, they become hot and 


* 


4 ? 


other liquor; yet 


IF ? $7 * * 1 S 
* 
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| lucid, i. e. affe& us with the ideas of heat 
and light. But this doQrine will be fur- 
ther confidered and explained hereafter. _ 
Fire, thus, being acknow]| the 
| inſtrumental cauſe of all motion; ir re- 
mains that itſelf be moved: nay, to move, 
muſt be more natural, and immediate to 
fire, than to any other body ; and, hence, 
ſome have ventured to make motion eſ- 
ſential to fire: But as this is inconſiſtent 
with the notion of matter, which is de- 
fined to be inert, and paſſive; and as we 
mall hereafter prove that fire is material: 
we muſt rather agree, that the motion of 
fire itſelf is derived from ſome other 
higher, and more u f cauſe, A 
2 of perpetual mobility may indeed 
ſuperadded to, the other properties of 
fire; but it has no natural, neceſſary con - 
nection with them; nor can it be main- 
tain d with them otherwiſe than by ſome 
extrinſic efficacy of a ſuperior cauſe, _. 
However, that it is by motion thar fire 
produces its effects, is evident. And hence 


the action of fire cannot make any alte- 


* 
* 


2 or producing any thing. 


Now, 


re is two-fold ; the one pure, 


Theory CENMIS TRY. 
And hence we gather, that ſire is the only active or proper inſtrument. 
of chemiſtry; without which, the chemiſt would be abſolutely incapable of 


here call fire: the other wulgar, raiſed and kindled from the former ; 
which is what agitates and affects ignited, combuſtible, and moveable bo- 


Es. \ \ OY 
All the authors who have wrote of fire, overlook this diſtinction, which 


has led them into grievous miſtakes : inſomuch that moſt of them hold the 


flame of a piece of wood to be all fire; which is abſolutely falſe f, as will 


appear from what follows. 


1 Fire may be preſent, in the greateſt abundance, yet withour any Fire with 
heat; as is evident in the tops of the higheſt mountains illumined by the 


anon in the elementary ſubſtance of bo-] by flaming, waſte, and vaniſh into barn- 


dies; for ir is , that what acts 


an object, be without that object; 


upon 
7, e. the fire muſt _— —— the ele-. 


mentary parts, but only enter the pores 


and interſtices of bodies: ſo that it does 
not ſeem capable of making thoſe tranſ- 
mutations which Sir Iſaac Newton aſcribes 


to it; of which we ſhall ſpeak hereafter. 
In effect, as to all our purpoſes, it may 
haps be ſaid, that fire 1s always in mo- 


tion; Take, for inftance, fix ſeveral ſorts | 


of thermometers, and two veſlels of wa- 


ter with ſal-ammoniac mixed therein ; | 


'«« 1 ; 2.4 
2 being . 89d of ently heated, 


and apply the thermometers hereto : the 
pen} rg will be, that the air being con- 
denſed in them, the ſpirit will deſcend in 
all: Remove the veſſels of water; and 
the air growing warmer, and ſo rarefy- 
ing, the ſpirit will aſcend again. So that 


the aQive force in air whic produces ſo | 


many effects, does really all ariſe from the 
9 | TOP 5 
Again, us ies placed in a 
cold air, do, by degrees grow cold, —_ 
tionleſs, rigid, c. tho there be ftill 
ſome remains of fire; and in proportion 
as that is diminiſhed, the effect is acce- 
lerated : it follows, that cold, . e. a 
leſs degree of heat, is the effect of a leſ- 
ſer a&1on of fire. And ſo all action ap- 
parently ariſes from the ſame ſource. 

. 4 © The flame of a body,” Sir I. Newton 
obſerves, © is only the ſmoke thereof 
4 heated red-hot; and the ſmoke is only 
„the volatile part of the body ſeparated 
„by the fire. Thus, all inflammable bo- 


« dies, as ſulphur, oil, Wax, wood, Ee. | 5 ibid, | 


* 


F, | 


« ing ſmoke; which ſmoke, if the flame 
« be haftily put out, is very thick, and 
e viſible, and ſometimes ſmells ſtrongly, 


« but in the flame loſes its ſmell by 7 


« burning; and, according to the nature. 
« of the ſmoke, the flame is of this or 
« that colour. Thus, the flame of ſul- 


t phur is blue; that of camphor, white; 


« that of tallow, yellow, Sr. When 
« gun powder takes fire, it goes off in a 
« wad! 0 ' ſmoke ; the exploſion ariſes 
« from t 


converted into 


« ation gr; nga t 
of flame. 
<« yyith the oil 


« oil, being the ſulphurous part of the 
„ mixt, J. e. the part wherein the fire 


« ate, is more diſpoſed than any other 


part to admit and retain a quantity 
« thereof. A quantity of fire, then, be- 
<« ingenter'd into ſuch oil, muſt extend its 


| © maſs, and augment its bulk inaſmuch 
as the oil is capable of ſtretching, and 


« of filling, at the ſame time, all the in- 


| © terſtices thereof with its own ſubſtance. 


« Thus the mixture becomes what we 
« call flame; which, therefore, is an oily 
% body without pores, or whoſe pores 
„ are exally filled up with the globules 
.* of fire contained therein,”  Homberg, 


* , F 
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part of the fuel; and this 
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and elementary; which alone we Fir 4iftie 


1 I 


— 
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4 little fire 2% Fire may be ine 
way burn 

mently. 

* 
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Vulgar fire. 
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perfect vacuum we can arrive at, is that o 
is as follows: Heat a quantity of the 
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ſelf. For a drop or two of water being ſprinkled in a froſty ſeaſon, both 
on the upper part of the tube ſuppoſed to be full of fire, and onthe lower 
full of mercury ; they will freeze alike in each place. So that there is no 
more pure fire in the moſt perfect vacuum, than in any other place. 


gold againſt the vacuum juſt mentioned; and this gold, tho* the moſt pon- 


as appears from the thermometer 
But the fire in gold, when ready to fuſe, is pure fire; fora maſs of this 
metal, once heated red-hot, will retain this fire perfectly for three days: 
Nay. the prince ef Mirandola, and others, have kept gold ignited for two 
months, without any diminution of weight. See what has already been ob- 
ſerved on this head, p. 63, G ¶4C4. : 2 rt, 


the torrid zone; where, notwithſtanding' the great abundance of fire,” the 


ſnow in many places never melts. | 


It will ſcarce appear credible, that there ſhould be the utmoſt degree of 
_ fire where no flame appears, nor any light is ſeen: and yet tis certain that 
the ſun is placed in the centre of the ſyſtem, and that he emits rays. all a- 
round him, as far as the ſphere of Saturn; and that the light reflected from 


conical ſhadow of our earth occaſions: night, the rays in their paſſage to 
Saturn, muſt travel through thoſe immenſe ſpaces of the heavens, Which 


nothing of, till they have perform 'd their journey, and are ſome of them 
die, mmmmmmmm)n ß en ne wg Ws 


* 


. . 4 . Th . : 2»: i STI. Irs Ea, 2 WOE IS 833 HEPES; TER re gyt nn 
Bodies of aby ed ing violently 1. preparation, be enabled ſuddenly to 
moved againſt one another, will grow hot “ infinuate itſelf into the body of gold, 
by ſuch friction, and this to à conſide- whether calcined or crude, and be- 
rable degree; which ſhews, that all bo-“ come manifeſtly hot with it, in leſs 
dies have fire in them. For fire may be | than two or three minutes. Beyle 
— in motion, and ſeparated from a body, | Mech. Prod. of Haag. 
by ſuch rubbiog; but can never be gene- 
rated that ways sGraveſand 'Phyſic. Ele- vident hence, that if you ſhake it a- 
M II; bout in an exbauſted Laſs it will ap- 
: eps. is allow'd the coldeſt 'of | pear all luminous. But for this experi- 
aids; inſomuch that . many,” ſays ment, tis neceſſary the mereury be 
Mr. Boyle, ** deny that it will ace |'* very pure and defecate : if it have no 


8 
* 


© any other body, and particularly on © boiling rar,” 
” other body, and particularly” on | © boiling-/hot vinegar.” - 

© gold? but ſeveral” trials have affured ib. 
: me; that a particular mereury may, by N e e en, 21 
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derous of all bodies, will not contain more fire than is in Fuygens's vacuum; 


Saturn, comes originally from the ſun: And we all know, that when the 


yet we find involved in darkneſs. We ſee the ſpace, but the rays we ſee 


„Phat quick- ſilver contains fire, is +” 


% any heat: by its immediate ation on tin mix d in it, ou may purge it with 


— 


<leven inches. Yet here, the philoſophers: abovementioned deny R 
any vacuum; urging, that ſo much the more fire is now enter d into the | 
ſpace, as before there was of other matter: But this is contrary to expe- _ 
rience ; at leaſt; the fire there contained, is no hotter than the mercury it- 


But fire, we have ſaid, is found in all bodies To prove which, ſet I- 8 


Now, this fire, of itſelf, always lies conceal'd;;/ nay, where it is in the Bene, $1 
greateſt quantity, it may yet be perfectly undiſcoverable: as is evident in? 


* 
* . 
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Fin ale. This fire, in it ſelf thus perfeRtly latent, may diſcover it ſelf to be pre- 


the rare fac- 
tion of bodies. 


By light, 


- ſenſibiy extended. 


ſent by five effects. 8 . 

10, By rarefying bodies, and particularly air : For we have already obſery- 
ed, that the fluidity of all liquors depends wholly on fire ; and conſequently 
all rarefaction. There is no fire, but what rareſies air: and all oils, wa- 
ters, ſpirits, and, in one word, all fluids are rarefied by the ſame cauſe. 
Nay, and ſolids themſelves rarefy by fire: Thus a bar of iron, by the 
mere warmth * of a puff of breath, or the application of a hand, ſhall be 


29, Fire ſhews it ſelf to be preſent by light: for wherever there is light, | 
there is fire. The ſenſation of light is produced when the particles of fire, 


directed by the action of the ſun; reach the eye in right lines. Without 


this circumſtance of determination, fire would never be viſible; as is evi- 
dent from a darken'd chamber, wherein the rays received in at an aperture 
of the wall, and proceeding along the chamber, are not at all ſeen, till be- 
ing reflected from the wall, they return and ſtrike the eye in right lines. 


* 
< 


Nothing, therefore, ſhines without fire; but neither does fire ſhine of it 


ſelf, unleſs it flow from the lucid body in right lines f. 


By colour. 


light, we have obſery'd, depends on fire. This, Virgil alludes to in that beau- 


titul verſe, where he ſays, | © 
50 Rebus nos abſtulit atra colore. 
And the ſame is proved by Sir I. Neuton, in his optics, by a great num- 
ber of experiments. That author ſhews, that a ſingle ray of light, which 
had always been taken for a ſimple body, becomes divided, by refle&ion, into 
a great number of rays, of divers colours; andthis in a conſtant law: and that 
tis only as bodies are diſpoſed to reflect this or that ſort of colour d rays 
more than others, that they appear of this or that colour: without ſuch co- 


our in therays of fire, all bodies would remain inviſible z ſo that all we ſee in 


* Thus Graveſand: All bodies are 
« (dilated by the action of fire; but the 
« degree of ſuch dilatation, ſeems rather 
«to depend on the motion, than on the 
« quantity of fire, For bodies are ex- 
« panded by rubbing, as well as the ap- 
« plication of fire externally. Element.Phy/. 

% From this expanſion it follows, that 
« the conſtituent particles of bodies, ac- 
« quire a repelling force by the action of 
« fre; in virtue whereof, they endeavour 
« to recede from each other, with a ten- 
« dency contrary to that of attraction. 


„ While this laſt force remains ſtronger 


4 than the other, the particles cohere 


« more or leſs, according to the leſs or 
« greater d of heat: When the re- 
« pelling force is almoſt equal to the at- 
4 traction, the particles before 110 
join d, ſcarce cohere, yield to the ſmal- 


8 leſt impreſſion, and are eaſily moved a- 
„ mong each other: And thus it is, that 


« a ſolid becomes a fluid by beat. The 
effect may be ſo increaſed in ſome bodies, 
as that the attracting force ſhall be over- 


come by the repelling force, in which 
« caſe the particles fly from each other: 
«.and thus it is that heat volatilizes bo 
« dies. Id. ib. | tt | 

f Thus iGraveſand : Fire entering the 


eye in right lines, gives a motion to the 


optic fibres at the bottom of the eye, and 
thus excites the idea of light. That light 
can have no other motion but a revgilinear 
one, appears from the ſtopping or inter- 
cepting it by a body directly interpoſed 
between the luminary and rhe eye ; and 
hence a body is ſaid to be [acid or luminous, 
when it gives fire & motion in right lines. 


Ubi ſupr * 
| ; bodies, 


Fn 
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bodies, is fire alone: which is a paradox firſt demonſtrated by Sir . : wo 
The truth is, the different colours of objects ariſe merely from the different 
reception of the rays of light, the different diviſions they make thereof, and , 
the different parts they retain and repel ||. ——— 

4?, It diſcovers it ſelf by heat: fire is never without both heat, and light; By b 
tho? it's poſſible for thoſe to be in ſo ſmall a degree, as not to be ſenſible. 7 
Thus, by the attrition of mercury in a glaſs. veſlel, and a dark place, it pre- 
ſently emits light; but if this be done in a place illumined, no light is ſeen; and 

yet there is the ſame light on the part o the luminary, as in the former caſe. 
So if you grind a little mercury and fine glaſs together, the glaſs will pre- 
ſently grow both hot and luminous; and the ſame obtains in ſugar, and o- 
ther bodies, which when at reſt emit no light, but by rubbing, readily do: 

and yet ſuch bodies are not hot; for if you ſhake a little mercury in a clean 
glaſs veſſel, it ſhall ſhine, tho* it does not afford any indication of heat 

when applied to the thermometer: ſo that a ſenſible light may ariſe, before 
there be any ſenſible heat. On the contrary, if you take two pieces of iron, 
and rub one againſt the other in a dry air, they will grow extremely hot 
e er they ſhine at all; but with further friction will ſhine ſenſibly enough. 

So that light does not conſtantly either precede or follow heat; bat both 

are preſent at the ſame time, tho” not both alike ſenſibly. 535 

And hence fire is divided into lucid and not lucid; to ſhine, not being any Bg o 5 

native, eſſential property of fire; but depending on the various determina- 222 er- 
tions thereof. 5 eat 
Thus if you hang up ſeveral different colour'd clothes, in a dark place; 

ſome white, others red, and others black; and place your ſelf at alittle 

- diſtance : you will perceive nothing at all where the black are; where the 
white are, there will ſomething appear; ſoalſo where the red are, tho' leſs 

than where the white. Not that there is more fire in one than another; | 
but one reflects more or fewer rays than another; ſo that the cir- _. 


Natural bodies only become of diffe- | the ſurface of bodies, whereon their co- 
rent colours, as ſurfaces are diſpoſed to re- | lour depends; it is to be obſerved that the 
fle& differently colour'd rays; anda body | ſmalleſt particles of all bodies are found 
appears of the colour which ariſes from | to be tranſparent ; and that they are ſe- 
the mixture of the rays reflected by it. | parated by a medium of a different denſity 
Thus placing two bodies, e. gr. a red and & | from the particles themſelves : and hence, 
blue one in the dark, where neither of em in the furface of every colour'd body, we 
is viſible ; and enlightning em ſucceſlively =o conceive innumerable, ſmall thin la- 
by rays tranſmitted thro' a priſm ; they | mellz, or plates. But it is demonſtrated 

will then be ſeen, and each of the ſorts | of ſuch plates, and conſequently of the 
of colour'd rays, will be refleted from | ſarfaces of bodies, that their colour de- 

. each: But the red rays will be much the | pends on the thickneſs, and denfirg 
moſt copiouſly reflected from the red bo- | of the parts or plates in the ſurface, 
dy, and the blue from the blue. And | between: the pores thereof; that the co- 
_enlightning em both with only one ſort of | lour is ſo much the more vivid and homo- 

Tays, e. gr. red ones; the object will | geneous, as the plates or parts. are thin- 
| be very vivid, and the blue ſcarce vi- ner; and that, cateris paribus, the ſaid parts 
"fible. ; : 8 are the thickeſt, when red; and thin- 
To determine the preciſe conſtitution of | neſt, when viole. | 


ceumſtances 


4 
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i body that reflects it. 
een, ulid fe, en, 1 


being attenuated enough to rub againſt one another, yield light, but with- 


out any heat that the er takes cognizance of. But heat is our o.] en 


ſenſation ; nor is it to be deem 


yan; 4 ak will ſeem as if he were come into an exceſſively cold place; and another en- 


tering a warm room, in a cold winter's day, will at firſt fancy himſelf in a 


_ ſtove. This ſhews, that the ſenſe of heat does by no means determine the 


exact degree of fire; as being always relative to our bodies: And hence, 
ſome perſons ſcarce perceive the ſevereſt cold; and others, on the contrary, - 
the moſt ſultry heat: ſo that the degree of heat depends on a compariſon 


bf the perſon who perceives it“. 

#16 bog 7 Fre Fire diſcovers it ſelf by burning f. | | 
| From what has been ſaid, we may infer a very remarkable property of 
fire, and which every body will eſteem as a paradox, wiz. that fire is preſent 


every where. Pure, or elementary fire, we aflerr, is equally preſent in all 


cumſtances of light do not depend on fire, ſo much as on the ſurface » of the 
„„ I $1 5 4143. 4048-4 a 


; s of two kinds, wiz. that which warms ; as red-hot 
ai, W iron: and that Which does vor warm, as that in rotten fiſhes ; the oils whereof 


| | d a juſt meaſure of the quantity of fire: 
Heat m fan- Thus, a man coming out of a hot bath, even into a moderately warm air, 


1 > 


places; nor is there any point of ſpace, or any body, wherein there is more 


found than in any other. 


* 


Ether experi- For we have already ſhewn, that there is the ſame degree of fire in the 


ments aud conſi- 4 92 : # gg” 
n most perfect vacuum in nature, as in the moſt ſolid body.; in mercury, as in 


ee“ A oil of vitriol ; and that it is equally preſent in ice or ſnow, as the pureſt 
eee ſpirit of wine: and hence we argue, that there is a good quantity of fire 
even in the coldeſt places, and the coldeſt bodies; which is further confirm | 


ed from the following experiment. | 


* 


Take two large iron planes, and rub em briskly againſt each other, in | 
Teeland, which is only 12 degrees ſhort of the North Pole, in the moſt froſty 


ſeaſon, and at midnight; and they will grow warm, glow, ſhine, and heat 


to ſuch a pitch, as not only to rarefy the ſpirit in the thermomerer, but even 
to ignite, and at laſt to fuſe. , Now, the fire here found, is either created 
de novo, or it was there before: But its creation, no body will aſſert; and 
.accordingly unleſs a proper fuel be furniſhed it, it is ſoon diſſipated again; 


A body is only ſenſibly hot, when the 


motion expel the fire, in right lines, it 
degree of its heat exceeds that of our or- gives us the idea of light; if in a various 
gans of ſenſe ; ſo that there may be a lu- | and irregular motion, only heat. 
eid body, without any ſenſible heat; and | f The minute parts whereof a body 
conſequently, as heat is only a ſenſible qua- conſifts, being vehemently agitated by at- 


* 


lity, without any heat at all. trition, the application of external fire, 


 . "Hear, in the hot body, ſays Graveſande, | or the like cauſe ; the fire contained 
is an agitation of the parts of the body, therein is ſeparated from thoſe particles, 
made by means of the fire contained in | and turn'd looſe in the body: where, by 


it; by ſuch agitation a motion is produced | the attraction between the particles of tho. 


in oür bodies, which excites the idea of | fire and of the body, a mutual ation a- 
heat in our mind: ſo that heat in reſpect | riſes ; by which ſome parts are torn of 


of us is nothing but that idea; and in the from the body, and carried away by the 
hot body, nothing but motion. If ſuch | motion of the fire. Graveſand, ubi ſupra. 
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not annihilsted: Conſequently it pre- exiſted: and that it is true fire, ap- | 4 
pears: from its rarefy ing the ſpirit in the thermometer. Fire, therefore, „ 
which before exiſted, in ſuch a diffuſed and diſperſed ſtate as not to be ſen- | "ll 
2 being now collected by the attrition, becomes perceivable hy the 

nö v Tr on 65 9024/9 pen 

So il two bodies be ſo briskly moved againſt each other, as that no other 
ambient matter, but fire, on account of its wonderful ſubtility, can follow em 
with equal pace; they muſt neceſſarily collect the fire, before vague and diſ- 
perſed. And thus it is that the wheels of chariots, and other vehicles, by their 
exceſſive velocity take fire; and that balls exploded in the night-time out of 
great guns, grow hot in their. paſſage thro the air, ſo, as ſometimes to ap- 
peap-ignined Toon e al anon 4 if 


. 


The experiment abovementioned, with iron planes, does not ſucceed ſo 
well in ſummer, as winter: the reaſon is owing to the diminution. o . 
_ elaſticity in bodies, by heat; whereas cold augments it. Hence it is, that 8 
M. Villette s mirror burns more forcibly in winter than in ſummer ;. 
nay, and that to have it burn with its utmoſt vehemence, the hind part of 
the. mirror 18:16 be very cold; f f ‚ mn ded te ldgba 
_-Fhave heard it alledg'd, that the iron planes, in the experiment above 
recited, are themſelves converted by the friction into fire. But is this 
poſſible, and yet the iron remain without the loſs either of bulk or weight, 
and return, in a few minutes, into its primitive form? But, that ſire is e- 
qually diffuſed. every where, will appear from another ingonteſtable experi- 
ment. The utmoſt effect, the greateſt fire is capable of producing, is, in 
a moment's time to turn a flint into glaſs; which effect is peculiar to M. 
Villeite's mirrourſſ, and is what M:T/chirnhauſen's burning-glaſs will not per- 
form: a limeſtone, which would endure the utmoſt effort of the hotteſt 
furnace for many months, being expoſed to the mirror, inſtantly © paſſes, 
with a little hiſs; into glaſs. Now this we may lay down as the ultimate 
degree of fire known among us: and yet we aſſert, that this ſame degree 
of frre is found every Where. For if, even in Reland, in the middle of Win- 
ter, and at midnight, a ſteel and flint be but ſtruck againſt each other, 
with. a piece of paper underneath; a ſpark of fire will. fly off, which falling 
on the-paper, ill be found, by the mioroſeope, to be a perfect globule of 


N 
3 


A bullet ſhot out of a good wind- «inches from tho vertex of the glaſs. The "It; © 
2 aga inſt a metalline plate, e % metal of it is & mixture of copper, tin 1 15 
«found would be flatted almoſt into % and tin-glaſs. This, concave -mehed - 
figure of an hemiſphere. The ſame | iron- ore in 24 began to caleine tale ES 
% author going ro take up the bullet; | in 40“, and, as M. VHette ſaid, would „ 
found it too hot ro be, without pain, “ calcine atheſtos, It melted a ſixpence in 
held betwixt the fingers. Effect of . 7774, anda 5 penny in 16 It gurned 
Lang. Art. 141 an emerald into a ſubſtance like a tur-- 
M. Villette's burning concave: is 47 | quoiſe · ſtone ; and diminiſhed a diamond 
inches wide, and ground to a ſphere of rw ek 4 grains by z, of its weights». 
*-ſuch a radius, that its focus is about 38 | Philoſe Travſe Nd. 36%ꝙ%%9% ß «««c«c«„“ü„/ 
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perſed, and bring it into a narrower compals ||. 
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glaſs t. Wuheñce it follows, that there is the ſame degree of fire in the 
cold regions of Feland, as in Villette s burning-glaſs z the ſame eſſect being 


produced in both. 


Hence, as the ſame experiment ſucceeds alike in all places, and at all 


times ; there is no doubt, but that fire is always found in all parts of ſpace, 
and in all bodies : equally ſpread on the utmoſt top of the higheſt mountain, 


as in the ſubje& valley, or in the deepeſt cavern under ground; in every 


climate, and at every ſeaſon. 


We add, that the ſame quantity of fire is found in all bodies, how diffe- 
rent ſoever in texture, conſiſtence, ſolidity, &c. Thus applying ſeveral bo- 


dies, e. gr. alcohol of wine, quickſilver, oil, iron, gold, 
thermometers for a whole night, the ſpirit was found, next morning, at 


the ſame height in em all. 


Hence we draw an inference of the laſt im 
comes apparent, by being collected, or gather'd nearer together. 


c. to ſo many 


nce, viz. that fire only le- 
So that 


there is no exciting, producing or making of fire, or even putting it in 
motion; but the whole of what we do, is to collect what was before diſ- 


: þ « By an almoſt momentary 
0 


ion, with no great force, the parts even 
4 of a vegetable may not be only intenſe 
«ly heated, but brought to actual fire; 
« as we have tried by ſtriking a 2 cane 
<« vyith a ſteel, or the back of a knife ; for 


A upon this colliſion, it would yield ſparks 


« like flint. So likewiſe by ſcraping a 


« good loaf of ſugar, with a knife, nume- 
« rous ſparks will be produced; but upon 
« the colliſion of a flint and ſteel, not only 
© fire, but even vitrification, which the 
« chemiſts efteem the ultimate action of 
* fire, is inſtantaneouſly produced: for the 
« ſparks which here fly off, arc uſually 
4 real and permanent parcels of ſtone, vi- 
« rrified by the vehemence of the motion. 
« And that this vitrification may be of the 
« ſtone ir ſelf, tho' ſteel is of a far more 
« fuſible nature, I am induced to think, 
« becauſe flints will, by collifion, ſtrike 
« fire with one another. The like alſo may 
« be done with rock-cryftal, and even 
« with diamonds, on the mill whereby 
« they are cut; tho' fire is not allowed 


« to fuſe them. Boyle, Effetts of Janguid 


Mot. 

Hear what the philoſophers on the o- 
ther ſide the queſtion have to ſay. That 
« heat is mechanically producible, appears 


* probable from à conkderation of its 85 


« body muſt 


Fire, 


«ture ; which ſeems princi to con- 
e ſiſt in that mechanical pr —2 of mat-_ 
t ter call'd mation; but which is here ſub- 
« ject to three conditions, or modifica- 
: 4 Fr the agitation of the x ks. 
2 , the agitation rts ne 
be vebement ; r diſtin- 
« guiſhes the bodies ſaid to be hot, from 
« thoſe which are barely fluid: thus the 
« particles of water, in its natural ſtate, 
« move ſo cls. that we do not feel it 
« at all warm, tho it could not be a li- 


« quor, unleſs they were in a reſtleſs mo- 


« tion ; but when water comes to be ac- 


4 tually hot, the motion manifeſtly, and 


« rtionably appears vehement, fince 
4 E not only Rrike our organs of 
*« feeling briskly, but ordinarily produces 
numerous very ſmall bubbles, melts coa- 
« gulated oil caſt upon it, and affords va- 
© pours, which by their agitation aſcend 
into the air. And if the degree of heat 
« be ſuch as to make the water boil, then 
„the agitation becomes more manifeſt, 
* by the confuſed motions, waves, noiſe, 
bubbles, and other obvious effects ex- 
« cited therein. Thus ina heated iron, 
the vehement agitation of parts may be 
« eaſily mferr'd from motion, and the hiſ- 


*« water that fall upon it. 11 
« But 


40 ſing noiſe it makes with the drops of | 


Flite, then, is a body ſui generis, 
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any natural or artificial means. Its quantity is fix'd, and invariable; and 


the utmoſt that we can do with it, and which has led us to think it produei- 


ble, is, that of inſenſible, it may be render d ſenſible; where before 


2 
1 


« But tho' the agitation be various as 


4 well as vehement, there is yet a third 
t condition required to make a body hot: 


d numerous ſtrokes 


<« which is, that the agitated particles, or 
« at leaſt the greateſt number of them, be 
« ſo minute, as to be fingly #iſenſible. Were 
« an heap of ſand to be vehemently agi- 
« rated * whirlwind, the bulk of the 
« corpuſcles would keep their agitation. 
1 from being properly heat; tho' by their 
| a man's face, 
and the brisk commorion'of rhe fpirits, 
« and their ſmall ' particles, which may 
«rhence enſue, they "ity perhaps pro- 
ieee 23s 
*The ſecond condition is, that the de- 


termination be very various, and tend 


All manner of ways. This variety of de- 
« terminationsappears to be in hot bodies, 
0 ſore of the inſtances already 


„ mentioned, and eſpecially that of lame, 


__ thereby is a 


% which is a body; by the dilatation. 
« of metals when melted; and by the 
« operations of hear, exerciſed by hot 
„bodies upon others, in what poſture or 
<« fituation ſoever the body to be heated 
plied to them : thus a coal 


„ thoroughly kindled, will appear on all 


ttt 


c fides red, and melt wax, and kindle 


« brimftotie, whether the body be applied 
* to rhe upper, the lower, or to any other 


« part of it.” | | | 
, Re if we duly attend to this notion 
of the nature of hear, tis eaſy to diſcern 
how it may be mechanically produced fe- 
veral ways : for, except in ſome few ano- 


maldus caſes, by whatever means the in- 


ſenfible parts of a body can be pur into a 
2 confuſed and vehement agitarion, heat 
will be introduced into that body. And 
as there are ſeveral agents, and opera- 
tions, by Which the F e may 
be excited; ſo there muſt be ſeveral me- 


_ chanical Ways of producirig heat. Va- 


riousexperimentsmay bè reduced to almoſt 
each of theſe heads; chance it ſelf having, 


. 


thert 
+ + + +3 6#33 .was 


a Fs 
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6 2 * 
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„ i B enn 9 * 2 5 
in the laboratories of chemiſts, afforded - 
ſeveral phenomena, referable thereto. 


| Boyle, Mecban. Orig. of Heat. rd: ems ** 
Conſiſtent with this, is the ſyſtem of the 
Lord Bacon: that noble author is ſo fa 
from imagining any particular body ne- 
ceſſary to exhibit the and ef- 
feats: of fire, that he undertakes to aſſign 
| preciſely the mechanical cauſe of heat, 
and point out the means 3 to 5 
nerate it in any body, without ſuppoſing 
n en e e 
From @ particular enumeration of the 
ſeveral phenomena and effects of heat, he de- 
duces, 10, That heat is motion: not, thut mo- 
tion generates heat, or heat motion; tho 
in many caſes, this be true: but that the 
very thing heat is very motion, and no- 
thing elſe. But this motion he ev, | 


has ſeveral peculiar cireumſtanees whic 
1 it is : 7 
| exp inſive motion, whereby a 


eonſtitute it heat. As, 20, | 
W 

-yours to dilate or ſtreteh into à larger di- 
menfion, than it had before. 3“, That 
this expanſive motion is directed towards 
the circumference ; and at the fanie time 
upwards ; which appears hence, that un i- 
ron rod bein ed in the fire; will 
burn the hand that holds it, mueh ſootier 
than if put in laterally. 4%, That this 
| expanſive motion is not equable, 
of the whole, but only of the ſmaller 
particles of the body; as 2 from the 

alternate trepidation of the particles of 

hot liquors, ignited iron, S, Laſtly, that 
this motion 1s very rapids On 
Hence he defines heat “an expanſive 
© undulatory motion in the minute parti- 
« cles of a body, whereby they tend with 
« ſome rapidity, towards the circumfe- 
« rence, and at the ſame time incline a 
little upwards,” Hence, again, he adds, 
that if in any natural 0 you can excite 
a motion whereby it mall expand or dilate 


ks £4 


* 


it ſelf; and can fo repreſs and direct this" 


motion upon it ——_ that the — 4 


>. 
Fo * 


and c 
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was no ſign of it, it may be made manifeſt. But this, as already intima- 
ted, is only effected by determining and collecting it; by bringing it out of 
a larger ſpace into a leſs, and driving or 8 this . or that · 
For as to the fire it ſelf, we ſhall hereafter ſhew it a moſt minute, ſolid, ſimple, 
penetrative body: and conſequently far out of the reach of our imitation. 
Sir J. Neuton, indeed, ſuggeſts that groſs bodies and light are converti- 
ble into one another: fire, he conceives, to be no more than the minute 
corpuſcles of ſome fix d body, violently agitated ; and thinks the matter of 


any body capable of becoming fire, by a ſufficient attrition. But that a 


body, which before was not fire, ſhould by attrition become real fire, and 
at once be inveſted with ſo many ſingular properties, which no other body 
has, v. gr. light, colour, different refrangibility, Cc. of its ſides; appears to 
us inconceiyable ; and requires further proof, which that illuſtrious author 
does not pretend to give. The only argument he produces, is the conforma- 


in ſome parts, and be chec 
you will generate heat. De forma Calidi. 


ſhall not proceed uniformly, but obtain 
d in others; 


This ſyſtem is further ſupported by Sir 
J. Newton, who does not conceive fire as 


any particular ſpecies of body, originally 
—— with ich and lack: properties, 


« Fire, according to him, is only a bo- 
dy much ignited, i, e. heated hot, as to 
« emit light copiouſly : what elſe, ſays 


: « he, is a red-hot iron than fire? and 


« hat elſe is a burning coal than red- 


 « hot wood? or flame it ſelf than red-hot 


% ſmoak ? *Tis certain, that flame is onl 
the volatile part of the fuel heated red- 
© hot, i. e. ſo hot as to ſhine : and hence 
only ſuch bodies as are volatile, i. e. ſuch 
« as emit a copious fume, will flame; nor 
« will the 5 longer than they have 
1 fume to burn. In diſtilling hot f irits, 


9 


e if the head of the ſtill be taken off, the 
_ % aſcending'vapours will catch fire from 


<« a candle, and turn into flame. So ſe- 
« eral bodies much heated by motion, 
« attrition, fermentation, or the like, will 
« emit lucid fumes, which, if they be co- 
% pious enough, and the heat ſufficiently 
« great, will be flame; and the reaſon 
« why fuſed metals do not flame, is the 
« ſmallneſs of their fume ;' for that ſpel- 
« ter, which fumes more copiouſly, does 
« likewiſe flame. Add, that all flaming 
© bodies, as oil, tallow, wax, wood, pitch,. 
« ſulphur, c. by flaming waſte, and va- 
r 


of their parts ? and do not 


„water in a ſtorm, quickſilver 


5 5 ; 3 ö : 5 
„ And do not all fix'd bodies, when - 
heated beyond a certain degree, emit 
light, and ſhine ;and is not this emiſſion 
« perform'd by the vibrating motion of | 
<« their parts ? and do not all fix'd. bodies, 
« when enter ee degree, e- 
« mit light and ſhine? and is not this emiſ- 
« fion perform'd by the vibrating motions 
a bodies 
« which abound with terreftrial, and ſul- 
« phurous parts, emit light as often as thoſe _ 
« parts are ſufficiently agitated, whether 
© that agitation be made by external fire, 
« or by friction, or percuſſion, or putre- 
« faction, or any other cauſe ? Thus fea- 
| itated. 
ein vacuo, the back of a cat, or neck of a 
“ horſe obliquely rubb'd in « dark place, 
wood, fleſh, and fiſh while they putre- 
« fy, vapours from putrefying waters, 
« uſually call'd ignes fatui, ffacks of moiſt. 
„ hay or corn, 8 amber and 
« diamonds by rubbing, ſcrapings of ſteel, 
« truck off with a flint, &. God, . 
Are not groſs bodies and light 
| © convertible into one another; and max 
© nor bodies receive much of their activi- 
« ty from the particles of light, which en- 
t ter” their compoſition ? I know of no 
« body leſs apt to ſhine than water, and. 
« yet water by frequent diftillations chan- 
„ges into fix d earth; which by a ſuffi- 
* cient heat may be brought to {hine like 


other bodies. Id. 


bleneſs 
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© Theory of CHEMISTRY. . 
bleneſs of ſuch converſion (of light into bodies, and bodies into light) to 
the courſe of nature, which ſeems delighted with ſuch transformation. 
We have now proved the equable diſtribution of fire in all places ; whence 
it ſhould follow, that there is the ſame degree thereof every where: Which 
d really be the caſe, were it not that fire happens, by one means or o- 
ther, to be more collected in one place than another. The manner of this Ebene the dif- 
I conceive to be as follows: ſuppoſe a certain quantity of fire, e. gr. 100 dt od 
particles, contained in the ſpace of a cubic foot, and equally diffuſed 
throughout the ſame. Here, each aſſignable point of ſpace will have that 
degree of fire, which ſuch an. allotment will afford, i. e. the effect of the + 
fire will be proportional to its quantity. If, now, thoſe 100 particles be- 
fore diffuſed throꝰ ſuch ſpace, : by any means be driven into one ſide of that 
cubic foot ; or if they be collected into the ſpace of one inch: then, that 
ſame fire, thus brought nearer, will have much greater effects, i. e. will be- 
2 more ſenſible; and that in the inverſe ratio of the ſpace it poſ- 
eſſes. 8 e 5 | „„ 5 
This collecting of fire is alſo-confirm'd by experiments; which make it 5236 65 
appear, that if the ſtock of ſire in any place be larger than ordinary, the 7 
neighbouring places have ſo much the leſs; and that to freeze water the 
ſooneſt poſſible, a huge fire ſhould be made; after which, placing the wa- 
ter juſt without the door, it will ſhoot into ice, without delay. Thus if 
you build a very large fire in ſome ſpacious place zthe neighbouring places will 
be found to have ſo much the leſs, as the fire burns the more ſtrongly, 
And hence it is, that at ſome times and ſeaſons, we feel ſuch a vehement 
heat in our — of the globe, and at other times ſcarce any; a greater, ſome- 
times, and ſometimes a leſs adventitious ſtock being ſent us from other parts. 
Hence it alſo is, that the windows of ſtoves, and hot houſes, are ſo often 
cover'd with ice. 1 | 15 4 Tu, 
Some may here object thoſe experiments of Sir I/. Newton, whereby he 
endeavours to ſhew that fire may poſſibly be more attracted . by ſome bodies 
than others: but, with the freedom that becomes a philoſopher, I here an- 
Wer, that there is no body known, which being placed in a temperate air, 
has more fire than any other. Indeed, moſt people imagine, that feathers, 
e. gr. are warmer than mercury ; but the thermometer may convince em of 
their miſtake. Thus petrol, ſpirit of wine, Cc. are in reality no hotter 
than water; and the like may be ſaid of all other bodies: ſo that we doubt 
very much whether there be any ſuch thing as bodies that properly attract 
fire; or that are, with reſpect to fire, what a magnet is to iroůon. 
All other bodies, we allow, have their proper magnets or attractives; No Uri 
as air, for inſtance, waters, earths, Cc. but for fire, we know of If 


* Quouſque autem hoe aſſertum: cum iis que detinere videntur ; 4 Newtono, Boyleo, Le- 
de calce viva, pbeſpboro, corporibus nigris, cæte-meræo, atque ihſo etiam Boerhaavio, poſt mo- 
riſdue, 4 ignem uodammodo haurire, gere, | dum notata, conſiſtat ; autfor ipſus videat. 
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— ſources of 


Thi ſun, 


The centre 
the earth, f 


Subterraneous 
Parts the botter 


the deeper they 
are, 


3, 


what Roemer, and Newton have 


> e Newion,, however, fhews, 
d from à great variety of particular expe- 


Het 


| 4 Theory of CHEMISTRY. : 255 1 
none ®, And however lomeiliog might be inferr'd to the contrary, from 

ſhewn of the velocity of light, and the re- 
fraction of its rays ; yet, thoſe authors hold attraction to be always in 


the ratio of the denſity of bodies, whereas we have demonſtrated that the _ 


denſeſt of all bodies, gold, has not more fire than the moſt perfect vacuum. 


And this gives us occaſion to adore the infinite wiſdom of the great 


4 
= 


creator. For had there been any thing that attracted fire; it would have 
become a perpetual furnace: and how unhappy muſt the condition of man 
have been under ſuch eireumſtancesss 1 th 

However, the equable diffuſion, &c. of fire, thro all the mundane 
ſpace, does not hinder, but that to our ſenſes it appears very unequally in 
different places; and hence we have two vulgarly reputed ſources, . or funds 
For the firſt, we have the concurrent opinions of 


of fire; viz. in the ſun, and the centre of the earth. nm 

the philoſophers of all 
ages; except one, who held the ſun to be cold. 
As to the central fire, tho? our obſervations do not go ſo far; yet this is 
manifeſt,” that there is an ample proportion of fire under ground; and even 
that fire appears much more abundant there than on the ſurface : ſo that 
at leaſt a ſulterraneous fire muſt be grante t. 
Thus, they who dig mines, wells, &c.:conſtantly obſerve, that while 
they are yet but a little below the ſurface, they find it a- little cool; as they 


1 


* 


proceed lower, it grows much colder, as being then beyond the reach of the 


ſun's heat; inſomuch that water will freeze almoſt inſtanteouſly; and hence 


the uſe of ice-houſes, Tc; But a little lower, viz. about 40 or 50 foot deep, 


it begins to grow warmer; ſo that no ice can bear it; and then the deeper 


they go, ſtill the greater the heat: till at length it endangers the ſtoppage 


of reſpiration, and puts out their candles f. If they venture yet further 
4 DRL] 84 Y FFF ; $4 % 1 3 * | 7 N 
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« than great ones : 80 the ſmallneſs of the 
«< rays of light may contribute much to 
© riments, chat bodies de ad on light, at | © tha force of the agent whereby they are 


s refletted, 
- « bodies. - 


© their bulk; and 


A diftunce; and by their action infle& 
« paribus, is ſtropgeſt at the leaſt diſtance. a 
<4 He adds, that in paſſing by the edges 


< and bend its rays e action, ceteris | 


<« and ſides of bodies, the rays bend ſeve- 
rwards with 


ral times backwards and 
4 motion like that of an Eel : and that 
« the rays which are either refratted or 
ed, begin to be bent before they 
arrive at the reflecting or refracting 


Optice. - 
«Az . is ſtronger in ſmall mas. 
© ners than great ones, in proportion to 
gravity is greater, on 

the ſurfaces of Fall planets than on 
© thoſe of great ones; and ſmall bodies 
are agitated more by electric attraction | 


+ Morinus, a French author, who had 
the curioſity to deſcend himſelf into the 
mines of Hungary, ſome of which are 3 
or 400 fathom n that after he 
had deſcended about 100 fathom, he 
came into a very warm region of the 
earth, which lafted to the bottom of the 
mine; being ſo hot both in winter and 
ſummer, that the labourers uſually work 
without their clothes : he adds, that he 
himſelf was ſcarce. able to bear the 
heat. He was farther told by the o- 
verſeers, that twas univerſal ; the lower 
they deſcend beyond 100 fathom, the hot- 
ter it ſtill growing. | 


Mr. Boyle, however, having ders to 


1 : 
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with a-lighted candle, the. place ſhall be immediatdly found full o. | 
flame: as once happen'd in the cdal-pirs in Scotland; where a hardy dig- 4 
ger deſcending to an unuſual depth, with a light in his hand; the fumes, - | | 
which were there found very copious, caught fire thereby, (they being no 

other than oil or ſulphur greatly rarefied and rolatilized by heat) and burnt 

the hee Gown... 3 mai nn ect alan tls 8 | 
It ſeems, therefore, as if nature had lodg'd another ſun inthe centre, to Central ſun. 
contribute, on its part, to the giving of motion to bodies ; and to the pro- 

moting of generation, nutrition, vegetation, germination, Oc, of animals, 
vegetables, and foſſils; and that all productions, under ground. in partieu- 
lar, as of metals, ſalts, &c, are wholly owing thereto. e | 

How this ſubterraueous ſun aroſe, may admit of ſome doubt; whether How fn 
it were form ' d there from the beginning, like the ſun in the firmament; or 
gradually produced by a ſecondary collection of vague fire into this place? | 

hat pleads in favour of the former l volcanoes, or burning whether ab c 

mountains, which appear to have exiſted from the firlt ages: for tna ss. | 

flames are ſpoke of among the antient, poets, as even then of great antiqui- 

. Ang. ach, moppongg 82 ene 

bla, and Leland; as well as the hotteſt, as \Bormeo, &c.f, * 
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M0 behalf of the other opinion it is .urg'd, that ſuch ſource. of ire might o/ ſecundory- 


hape aroſe there in time, on the principle of gravity, For the, fire be by“ 
nature equally difleminated every Where; yet, as. we ſhew it to be a body 
and. invel | K 


and. invelied With che acher properties of body; it mall navy Leit 580d 
in conſequence thereof muſt have a tendency toward the centre; - Hence ule : 
muſt be, accumulated deep u dex ground ; and the more, . carer tbe 
centre, which may. be eſicem'd the common ſeat or receptacle it all tends 

1 eee ſome confirmation hence, that the central ſpace is 
allowed to be poſſeſſed by the heavieſt and moſt ſolid bodies; but we know of 
deen ee . AE AI HPdIFe BAR mas, hore ig. det 


the bottom of ſome mines himſelf, ſu: || the mineral produev a warm ſteam, which. - 
pedts, that this degree of heat, obſerved: | for want of ſufficient vent, in thoſe cloſe 
in the Hungarian M ines, might in great | places, yields « conſiderable: beat. Hi. 
part proceed from the peculiar nature of || of Col.. 
eee ef the minerals generated It cannot be reaſdnably pretended, 
there; and not wholly from their depth. | „ tbat the ſubterraneal beat proceeds. 
Very credible eye wiineſſes have aſſured | © from the rays ef the ſun; fince they heat 
him, that in ſome parts of England, they | ** not, the earih above 6 or ) fees deep, 
dig up large quantities of a kind of mine- | © even in the ſouthern countries. And f 
ral, ſuppoſed to be vitriolic, which, oy the lower part of the earth were, of its 
the bare addition of common water, will | *- own nature, cold, and received the 
grow ſo hot as almoſt to take fire: ſo „ heat it affords, only from the ſun and- 1 
that the Hungarian mines being deep, and [ ſtars; the deeper men deſcend therein, 


i 
I 
# 


not deſtitute of Water, it may be uſpec- the lefs degree. of heat and- ſteamsthoy. . 1 : 
| bed, that either this fluid, or ae 716 would meet with. Id. ibid... © 
culiar mineral ſpirit, or yncey! dilly: n 236 ronltt Loom | : 
£3 5 $4 Hh OY f BER: ** i 0. 1 "as „ 2 gs < F ; | 8 
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Upon the whole, in the firſt view, there ſhonld be two great fires, a 


\  __ _ . rious occaſions about the ſurface. It may be added, that the 1 _ | 
quakes; 


ſing its eructations; and going off 


a-freſh. 3 5 | 
3. © lap dey onus 1 . | k : 3 „ n 83 12 A 
Tuo ways of Collecting Fire. 
Ire may be collected in two manners, 1% By a luminary determining 


its rays into a paralleliſm ; and 20, By attriti . 
19, Fire, as already obſerv'd, is collected, when by any means a quan- 
tity thereof is driven into a leſſer compaſs ; it being part of the character of 

fire, that it ſpreads it ſelf equally ; ſo that if left to it ſelf, would be found 

no more here than there, and. conſequently would be inſenſible every 
The ſun collects Where, But if, by any cauſe, it be directed toward any certain part, then 
Fre. it diſcovers it ſelf : and ſuch a cauſe is the ſun, which revolving, with pro- 
digious velocity, around his axis, dire&s the impervious corpuſcles of fire, 
every way, in parallel right” lines, and determines 'em toward certain 


J % ˙ ˙N d . 
e therefore, does not produce or emit” fire, but only puts it in 
| motion in right lines, and thus colle&s it. And hence it is, that we per- 

- ceive fire ſo long as the ſun is above the horizon; and upon his ſetting, loſe 
it again; N as his action ceaſes, the fire again ſpreads it ſelf all 


1 difficulties, and not ſufficiently anſwer- 


around |]. Tho' a candle, 
J The ſun, 8 to that excellent 
« chemiſt, the younger ſeems to be 
« no other than a ge mals, or collec- 
tion of the matter of fire, or light; tho 
« N at ſuch a diſtance, as to diſable 
it to act on bodies here on earth, other - 
«wiſe than by one of theſe two ways: 
« firft, by emanations or emiſſions of his 

„on ſubſtance, tranſmitted hither : but 

this hypotheſis being ſubje& to great 


< ing to certain phenomena, recourſe is 
had to another; which ſappoſes trains 
of fire, or light, diſpoſed in all the in- 
« terftices of the grand expanſe of air 
« and ther between the ſun and us; and 


torch, or the like, may ſometimes ſupply his ab- 


that theſe trains are made to act on yy 


« the rays of the ſun, colleQed 


nce, 


© reſtrial bodies, by their being vigorouſly 
« driven, or impell'd towards ſuch bodies, 
« by, the immediate action of the ſun 
18 88 Theſe: trains in effe& may be 
<« eſteem d as a ſort of little ſuns prolong- 
« ed, but always depending on the great 
« ſan, as the ſource of their motion, and 
© action on bodies: tis theſe that form the 
<« rays of light; they do not, in point of 
tc matter, differ from the ſubſtance of the 
e ſan himſelf; but only in this, that the ſame 
thing is more copious, in one caſe than 
the other. In the fun we may ſuppoſe. 
tt the matter of light more abundant than 
«in the focus of our largeſt burning glaſ- 
« ſes: Thus, from the vehemenr action of 
in ſuch 

' «glaſs, 


Theory of CAE MIT... 2 
ſence, by impelling, after the ſame manner, the diſperſed corpuſcles of fire, - 


and collecting em into parallel rays. 


Not that there is leſs fire in our hemiſphere in the night than the day- Fire a2 


time: but light, unleſs it come to us in right lines, is it ſelf inviſible. © a5.” 


Thus, in a clear, ſtill night, we ſee the ſtars and planets ſhine ; while the 
fun, being under us, is all the while diſpenſing his light as far as the utmoſt 
orb of Saturn; and yet in all its paſſage thro: that immenſe ſpace, we fee 
nothing of it, nor does any part thereof appear, but thoſe few rays reflected 
back in right lines to our earth. The heavens, in reality, are never more 
illumined, than when to us they appear wrap d up in darkneſs ; which con- 
ſideration is further confirmed from what has already been obſerved of a 
darken'd chamber. VF | 

Light, therefore, only acts according to p | $ — 
warm us, as he emits rays ; but as he gathers the ya fire into parallel 
lines, and ſo renders em more ſenſible: ſo that the fire is not at all the leſs, 
be the darkneſs ever ſo great. So we find the ſpirit in the thermome- 
ter ſomewhat higher in the day than the night; but if the ſun ſhine 
directly on it, it then riſes ſtill much higher: not that the fire is a whit. 
increaſed, by the ſun, but becauſe it is thereby determined upon the 
Hence we deduce the following corollaries.. 

10, That there may be the moſt vehement fire, without any 


he] 


Thus, in the focus of M. Villette's mirrour, where a ſword is inſtantly*®": 
vitrified ; we ſee no more light than in any adjacent part; ſo that if a man, 
diſtruſting his eyes, ſhould but apply his hand to the ſame, it would ſtraight 
be :requerd . ↄ Vd art ed i 3 

Nor does iron it ſelf ſhine, till red-hot ; tho able, long before, to con- 
ſume wood, bones, c. 1 5 1} 


tried the effects of a burning glaſs, and a concave mirror in the night-time. 
Upon oppoſing em to the moon, and collecting her rays, in a clear winter 
night, he gather'd a light, which would immediately have blinded the beſt 
eye, by only looking at it. And yet by the thermometer, it appear d that 
the heat was nothing more ace there, than in any other part of the 
ff a if roar ob ans Nr Te up 


5 We 


glaſs, we learn what uſe the air inter- upon us, that the water in a baſneum ma- 
poſed between the rays of light, is of, | vi has. Mam. de Acad, An. 1713. 

« 1n tempering their action, and rendering] * If a burning mirror be held at a pyo- 
„it more ſupportable ; ſince, without 2s diſtance from you, in the night - time, 
« ſuch medium, inftead of warming, and that the face be in its focus ; a conſi- 
« illumining, it would blind and burn us. | derable warmth will be felt; which warmth 
So that the air may be conſidered «s | does net ariſe from the common or yague 
*© having ſomewhat of the ſame. effect, external fire, but from that emitted from 
with reſpe& to the rays of light falling Fm body, which is collected in the cavi- 


parallel lines: nor does the ſun -; . 


light. 5” Fe" nite 


2, There may be the brigheſt light without any heat. Dr. Hook firſt Light wid 


* * ö 
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ee gs fs We come now to ſhew, that this'fite"thus' equably diſperſed," is in con- 


tinual motion, and never at reſt f. This is eaſily proved: for if the fire be 


ſo diminiſhed, as that the mercury in the thermometer ſinks to 30 degrees, 


it will be froſt ; and yet, then, it is ſtill capable of ſinking to no degrees; 


hape made an artificial cold greater by 12 degrees, than that of ice; fo 


n 


conſequently,” there is ſuch an expenſion' yet ſubliſting in the liquid. | 
Hence it follows, that this fluidity of the ſpirits requires à degree of 
fire, fince tis the action thereof, by which it continues fluid, and therefore 
n 8 
Again, animals of all kinds live even in the moſt piercing cold: and the 
ſpiric it ſelf remains fluid. All which plainly evinces the perpetual mo- 
bility of fire. pF „ rn oni 9 ELD" Z1 eee 
Who would imagine that there ſhould be fire even in ice? and yet 1 


that had che thermometer, wherewith the extremeſt cold was meaſur'd, 
been applied to ice, the ſpirit therein would have riſen 12 degrees fl. 


Al fe _ Now this motion of fire is perfectly indifferent, and without any particu- 
udtersined. lar determination this way, more than chat! Thus much we eaſily gather 


hence, that fire has no particular attractive, and that there is no other 
cauſe to induce it to go to one place, rather than other.. 
And hence, unleſs either the action of the ſun, or ſome atttition inter- 


vene, to determine, and collect the fire; it would always remain the ſame 


in all places. Hence alſo it is, that a living man is warm even in the ſeye- 


reſt cold; and a dead one, cold in the moſt ſultry heat. 


It were foreign to our purpoſe: here, to enter into a particular difcuffion 
about the matter of the fun, and whether it be fire. To us it appears ve- 
ry extraordinary, that the ſun, after a continual emiſſion of eorpuſeles of fire 
upwards of 5000 years, ſhould not yet be exhauſted *, *Tis much = to 


* 


y of the mirror, and reflected. Hence, | « glaſb, of ſtrong oil of  vitriol : for the 


if our eyes were a deal ſharper than } menſtruum preſently mixing with the 
they are, and much more eaſily affeded, water which adhered to the ice, pro- 
we ſhould ſee a continual light ſtreaming © duced in it a brisk heat, ſometimes with 
from us both by night and day. So that “a manifeſt ſmoke; and that ſuddenly 
the human body is a ſort of luminary or | © diſſolving the contiguous parts of the 
radiating fire, tho' a very weak one. Boer- | ice, and thoſe the next, the whole ice 
haave, cod. impreſſ. : „% was ſoon reduced to water; and the 

+ 11 eft donc conſtant que la Matiere de la | corroſive menſtruum being, by two or 
Lumiere eft continueHement en mouvement, & | © three ſhakes, well diſperſed thro' it, the 
agiſſante ſuv tous les corps porenx que ſont dans | © whole mixture would immediately 


{univers. Homberg, Eſſai du ſouffre principe. | grow ſo hot, that ſometimes the con- _ 


|| «© Tt ſeems extra t totalk of heat- { © raining vial could fnor be endured in 


40 3 liquors with ice; but I have * one's hand. Beyle. Mech. Prod. of Heat. 
« ea 


y done it, by taking out of à ba ſon * « The ſun and ftars, according to 

. of _ water, * os _ Ka _ 14 3 8 no other 
ments OT ice Were 1wimmin ths, v ently heated : 
« or two, which I percei "very Nell « for large bodies, he ee preſerve 
« drenched with the liquor, and ſuddenly | © their heat the longeſt, their parts heat- 
« immerſing them into a wide-mouth'd | « ing one another ; and why may not 
TT” e 5 
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ſay, that it has the power of determining fire, than that it furniſhes it. 
The caſe may be the ſame as in M. Villette s mirror, which when expoſed to 
the naked ſun produces ſuch amazing effe&s, and yet has no effect at all, if 
the ſun be but cover'd from it, by the interpoſition of a cloud, or the 
like: the mirror may appear the cauſe of burning; but tis only an in- 
ſtrument neceſſary therero : and the ſun may be no moreeſſ. 
If now the ſun impel the matter of the fire, in right lines, we call it . liche i-? 
lax, light; which light is not any fiery corpuſcles, in the ſun ir ſelf, but the 
vague fire abovemention'd, put in a new determination by the ſun, and 
collected into ſome one place. For, as already obſerved, the intenſeſt light, 
without this determination, will leave us in the utmoſt night. rt. 
; 2 fire, again, will never yield light, unleſs directed, and impell'd in 
right lines. 2 CC We e 
After the ſame manner ariſes what we call lumen, luſtre, which is light it Vt lu %, 
ſelf directed by a luminary, and again reflected from an opake body. For | 
light to produce a luſtre, tis neceſſary it be likewiſe reflected in right 
lines: for no body will be luminous unleſs either the ſun ſhine, or ſome 
ad Pan ſupply its place, and direct the light in the ſame manner, i. e. 
in right lines. e eonic 
Hence alſo ariſes heat. For all heat depends on fire ; nor is it felt, un- 
leſs increaſed in proportion to our ſenſes, i. e. ſo as to be capable of af-_ 
fe&ing our organs. Lu” | 
While the ſun is above the horizon, he impels all the rays, before vague | 
and fluctuating, toward a focus; and ſuch impulſion or determination is | 
always in right lines: ſo that all our light, heat, and colour, is the effect | . 
of a rectilinear motion. Suppoſe, for inſtance, a fire, in à dark place, aud | 
a thermometer placed at a certain diſtance therefrom, with an iron-plate 
between them: In this caſe the thermometer will not be affected by the 4 
fire, by reaſon the rectilinear paſſage of the rays of heat is ſtop'd. Nor 4 
need it be added, that, under the like circumſtances, no light, colour, G. | | 
is perceivable : So that none of theſe act but in right lines 0 | 
If there were no ſun, nor any body to ſupply its place, there would be 
no heat; i.e. the fire would not be determined in right lines: 80 that the 


bs © 8 
8 


[_—_ 


| cc Thus, we ſee that warm water, in an 


|< exhauſted receiver, ſhall boil 


great, denſe, and fixed bodies, when 
00 1 il as vehe- 


ted beyond a' certain degree, emit 


4 further preſerv'd from fu 


« light ſo copiouſly, as by the emiſſion 
and re-aCtion thereof, and the reflec- 


4 tions and refractions of the rays within. 


« the pores, to grow ſtill hotter, till the 

« arrive at ſuch a period of heat as 1s 
« that of the fun? Their parts may be 
2 7 ming away, 
« not only by their fixity, but by the vaſt 
« weight and denſity of the atmoſpheres 
« incumbent on them, and ftrongly com- 
« prefling them, and 2 e va- 
„ pours and exhalations ariſing from them. 


5 << 


«© mently 
the air; the weight of the incumbent 
v atmoſphere, in this latter caſe, keeping 


| « rure of tin and lead, 


as the hotteſt water, open to 


„down the vapours, and hindering the 
„ ebullition, till it has conceiv'd its ut» 
« moſt degree 


% iron in vacuo, emits a fume and flame: 
but the ſame mixture in the air, 
reaſon of the incumbent r IRS 


f 
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ce of heat. So, allo, a mix-_ 
t on a red-hot _ 
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8 ſun is the father of all heat; or ſome other body, that acts in the ſame 
manner as the ſun: For the ſun does not make heat, but only the difference 

between the heat of the day and night. The exceſs of heat which we feel by 

day, is not owing to the matter of the fire, but to the ſun, For as to the 

quantity of fire, we have already obſerved, tis the ſame by night, as by day; 

and that tis the determination in parallel lines, that makes the difference in 

Fo | of heat: Thus, nobody would imagine, upon ſtretching forth his 
hand, that it ſhould be preſs'd as with a huge weight, both upward and 
_ downward, as if pinched in a preſs; and yet there is no diſpute as to the 

The ſ«s's beiogfaQt : And the only reaſon why he is not ſenſible of it, is, that the preſſure 
doubted, is equal every way. So it is with fire, which, when equally moved every 
| way, does not give any ſenſible heat; but when the ſun ſhihes, he moves 

: or directs it in right lines, and thus renders its heat perceivable *. It may 
?+ + = bedoubred, therefore, whether the ſun, for all his ſpots, be a hot body; 
ſince, . if he were really ſo, he muſt tranſmit us more fire in winter than in 

- ſummer}. 41 | „„ | Cate Pe teps bs 
| After the ſame manner ariſe colours, which are nothing elfe but the matter 
of fire driven in parallel lines; without which motion, there would no ſuch, 

— thing ever be ſeen. - | OE 1 n 
The iatenſeneſ. 15 now, the particles of fire, before moving in a parallel direction, be- 
of tet not the come determined a- ne w/, in lines that converge; the effect of the fire mult, 

© Jame ratio as of neceſſity, be heighten d; by reaſon, a larger quantity of fire is, by ſuch 
od ad means, collected into one place. And, were it not, that by. ſuch increaſe 
of quantity its particles have a greater attrition, the forces of fire would 

be proportional to the ſpaces it poſſeſſed. But in bringing the particles ſo 

near, tis impoſſible but they muſt ſtrike on each ether ; and hence, the 

nearer they approach, the greater and quicker the attrition ; and a brisk 


.-*"Tis not very difficult to conceive, 4 brightneſs is not leſs: conſpicuous than 
how fire ſhould become ſenſible either to | with us. So the Dutch, who. winter'd in 
the feeling, or ſight, & Ap" thus deter- that. unhappy region, pee no leſs, 
mined in right lines. By ſuch determi- than that in the month o uy the ſex 
nation, the vague, fluctuating corpuſcles, | ſhould be thaw'd, and they left at liberty 


are fotm'd into rays, and & train of them to purſue their voyage; but were miſe 8 


driven upon the organ in a conſtant ſuc- | taken. This gave my Lord Bacon occa- 
eſſion. Hence, each ſubſequent one .ſe- | fion to obſerve, that the ſun's direct rays 
onding the effort of the precedent one, | have no ſenſible effect, not even on a le- 
the impreſſion, by ſuch a ſeries of aug- vel country; nor * the refle ted rays, 
mentations, at length is felt. Thus the unleſs the line of reflection be near that 
air, wherewith we are cvery way fur- | of incidence; i. e. unleſs the angle inter- 
_ rounded, if left at liberty, is nor per- cepted between them, be very ſmall: fo 
ceiv'd ; but if its particles be driven or | that they may, as it were, ſtrengthen 
diredted in a ſtream, whether by a pair j and increaſe the effect of each other. 
of bellows, or any other cauſe that ex- | Now the more perpendicularly the rays 
_ cites a wind, the impreſſion it makes yill J fall, the ſmaller is this angle: Hence, in 
be very ſenſible. | # I Nova Zembla, where they fall extremely 
lt has often been wonder'd be: in | obliquely, the rays, by reflection, are ſe- _ 
Nova Zembla, the fun ſhould never ave I ver'd and diſperſed, and their effe& thus 
power to melt the ice; notwithſtanding, render d inſenſible. Bacon de Forma Calid. 
that, for the ſpace of ſome weeks, his. __. e 
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quantity of fire, in any place, be increaſed, e. gr. ſix- fold, the attrition; fie 

will of conſequence be augmented proportionably thereto. . So that the , mar cab 

force of fire does not only increaſe in the inverſe ratio of the ſpaces, but 

alſo in the ratio ot the increaſe of attrition, 77H HOES k !! 

Beſide, the very vicinity of the particles to one another, gives them new a pour 5 

power; inaſmuch as the force of attraction between them, is hereby in- 

creaſed. Thus, the load- ſtone and iron placed far aſunder, have no effect 

on one another; but brought nearer, begin to act; and this the more 

ſtrongly, as their diſtance is leſs. According to Sir Newton's experiments, 

theſe powers increaſe in the reciprocal ratio of the ſquares of the diſtances 

of the bodies; at leaſt this law is found to obtain in electrical bodies. 

Hence, fire does not only act more ſtrongly, as two particles thereof come 

to be collected into the ſame place where before there was but one; but 

as thoſe two, being now united, attract each other more ſtrongly, and act 

with united force. 'Tho' how much this additional force is, cannot be 

preciſely determined; ſince we can only meaſure the relative quantity of 

fire, not the real or abſolute neee 2 g 

*. And hence appears the nature of Dioptrics, whoſe office is to explain the 8, f. fr di- 
changes which the fire undergoes in paſſing thro” tranſparent bodies; and . 

the laws wherein they are effected: as, that convex glaſſes, in refracting the 

rays of light, collect them into a point, call'd the focus: That concave: 

glaſſes in refracting, diſperſe the rays, GS. 8 F 
Hence, alſo, the foundation of Catoptrics, which teaches by what laws of catoptrics. 
the rays of light ſtriking on-opake bodies, are reflected from the ſame; | As, 

in concave mirrors, which reflecting the rays, make them converge into a 

focus; or conyex ones Which diſperſe, or render them divergent. Several © 

perſons have attempted to find the quantity of light collected by a concave: 

ſpeculum : But the thing, to us, appears impracticable; by reaſon there is : 

no body in nature that reflects in all its points, or that is without pores, 

which receive and abſorb the light. by. + 

Now, fire, determined by the ſun, after the manner above-mentioned,, . 

toward the earth, does there acquire new powers,” either in being acted on 

catoptrically; or, 20, dioptricaly ; or, 39, in undergoing a greater degree of 

attrition, . „ . | RTE TT, 

And hence ariſes another ſubordinate manner of collecting fire; for 

what was determined by rhe ſun into parallel rays, might either be diffuſed, 

. again, or lock'd up and loſt ; which laſt is the caſe in black bodies, which 2 
are known to collect fire in greater quantity than others; as appears hence, thay others. 

that black clothes are found by the thermometer conſiderably hotter than, 


White ones * The reaſon hereof is, that the black ſuffocate, and abſorbs dhe.” 4 


* 'This extraordinary ſuſceptibility of | number of reflections and refra&ions with- 
heat in black bodies, Sir I. Newton ;ac- | in, till their motion be ſpent, and, conſe-: 
counts for hence, that the rays of lat quently, their heat, Oc. loſt; i. e. ac- 

falling on them, are not either reflected 8 him, till they ceaſe to be ſire: 
from them, or tranſmicted thro them; | but what motion and heat they themſelves 
bur, entering the bodies, undergo a great | loſe, the body receive. 


*. 


— 
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| ſuch rays as fall upon them; whereas: the white reflect them back again 


And to the ſame cauſe jt is owing, that black and white clothes being 
both dipt at the ſame time in cold water, and thus hung up to the ſun, 
the black dries in a third or fourth part of the time required to dry the 
white: as is known to every dyer. So allo a black ſoil is much hotter; 
cateris paribus, than any other. This the peaſants, who inhabit the moraſs 


| de Veenen, where turf is dug, are very ſenſible of: Walking there but a 


little while, your feet ſhall grow extremely hot with the foil ; but your 
face not at all: on the contrary, in a ſandy place, the feet are ſcarce warm, 
when the face is ſcorch'd, by the great reflection. | AE: 

Some maintain, that fire acts with the more force, as the reſiſtance of 
the medium is leſs; but the contrary is true: for fire would be incapable 


of warming, unleſs either reflected, or collected. The heat would be ne- 


ver the greater for the ſun's acting on the fire; unleſs, in its progreſs, it 
were either refracted or reflected, and by that means determined to one 
place more than another. And hence it is, that the cold, ceteris paribus,. 
1s always greateſt in {till weather ; and that in the ſeverity of winter, and 


particularly froſty weather, the heavens are clear. Thus, alſo, the tops 


of the talleſt mountains, where the reflection and refraction are leſs con- 
ſiderable by reaſon of the want of clouds, are eternally cover'd with 
ſnow; as in Peru, Mexico f, the Alps, Cc. And to the ſame cauſe it is 
owing, that the nights in Armenia are ſhivering cold. | 

Heat, then, depends not upon the fire's being ſent or determined toward 


us, but on its being reflected, either by mountains, or clouds. 


If fire be propagated thro* an uniform medium, it will never produce 
any conſiderable heat. And hence it is, that the degree of heat is not fo 
very intenſe in the torrid zone, as one would otherwiſe expect; but that in 
the iſland of Or mus |}, tis perfectly ſcorching, and not endurable by any mortal, 


unleſs they were to ſcreen themſelves under water. The caſe is, that the 


ſaid iſland is full of ſalt- rocks, which act like fo many ſpecula, and reflect 
the light in great abundance : ſo that the iſland, at a diſtance, appears like 


one continued fire. . | | | „ 
Heat, therefore, does not immediately depend on the ſun, but on bo- 


dies that reflect. Hence, in high places, and where the atmoſphere is very 


rare, the heat is extremely feeble ; and vice verſa. | | 
- But it remains here to be obſerv'd, that, according as the direction of 


the ſun's rays is greater, or leſs; the greater or leſs heat is produced. For, 


t In the mountainous places of theſe | ment, that people, like fiſhes, are forced 
countries, we are told, there is no ſuch 1 ſleep in ciſterns of water, with only 
thing as pure water, but all ice. Plants | the head out, which is kept ſuſpended by 
make a ſhift to grow about the feet of | a contrivance for the purpoſe. Another 
the mountains; but higher up, no vege- | cauſe which ſome alledge for this exceſ- 
table cam live, not for want of food, bur | five heat, is, that the ifland was antiently 
thro' the intenſeneſs of the eold. Men, | full of white mountains, which having in 
ſtaying there but a little time, carch violent | time been all laid level, the whole fur- 
agues, Which, with a little longer ſtay, | face of the ifland is white, and thus diſ- 

incurable. .Boerbaave in MS. ig 2 to reflect abundance of light. Boer- 

|| The heat is here ſaid to be fo vehe- | baave n 888. A 
| | . 19, 


CY 
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1 1, A body ſtriking perpendicularly on another, acts on ir with all its 
2, A body ſtriking obliquely againſt another, acts with the lefs force, 
the more it deviates from the perpendicula. A 
Now fire, directed by the ſun into right lines, muſt obſerve the fame . 
mechanical law as other bodies; and conſequently its action muſt be mea- 
ſured by the fine of the angle of incidence. And hence fire ſtriking on any 
obſtacle, in a direction parallel thereto, has no ſenſible effect; by reaſon 
the proportion is almoſt infinite, i. e. nothing. Accordingly, Dr. Halley ob- 
ſerves, that the ſun radiating on the earth, in the morning, has but little 
effect; but, that when rais d to the Meridian, he acts with all his force. 

No this is owing to the atmoſphere, Which being replete with an in- 
finite number of corpuſcles, reflets more of the ſun's rays to the earth, 
when they fall perpendicularly, than would otherwiſe arrive there. For, 
whereas, falling obliquely, they would be reflected, and thus be thrown 
off, and diſperſed into other parts: Now, that their incidence is perpen- 

dicular, iner wit ht “) EEE 
And hence ariſes what is frequently obſerved by the ſallors, viz. that 
when the ſun radiates obliquely upon the ſ&, as in the evening, there is 
no enduring his rays;z b ay they are all reflected from the Water, and 
ſcarce any loſt therein: So that the rectitude, or obliquity of the rays, con- 
tribute very conſiderably to the collecting of fire. And this obliquity, Oc. 
is to be conſider d in a twofold reſpe& ; both with reſpect to the matters 
in the atmoſphere, and to the furface of the earth. „„ 

„ X11 %%% LET ERR 

19, By means of the atmoſphere : For this does not always remain the Hee derne 
ſame. Thus, e. gr. water is naturally tranſparent ; and if you warm it, it gras A. 
ſtill retains its tranſparency : but if you make it boil, the vapour iſſuing ere, 
from it, tho perhaps a million times rarer than the primitive water, will 
not be tranſparent, but opake ; by reaſon its parts are now in a different 
arrangement. And hence thoſe legions of corpuſcles every where floating 
in the vaſt receptacle of the atmoſphere, whenever they acquire a different 
2 which they frequently do, alter the collection of the rays on 

earth. | | | 

: Add, that thoſe white clouds which appear in ſummer-time, are as it Clad: a# 4. 

were 


as + 


* 
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2464 Theory of CRI 1 
a ter this came a ſharp cold, and then the clouds diſcharged. their hail in 
great quantity : To which ſucceeded a moderate warmth. Frozen, con- 
cave-cloyds, therefore, by their great reflections, produce a vigorous heat; 


= Thwnder hw and the ſame, when wſolved, exceſſive cold. Hence, tis probable, that 
5 thunder is only produced, when fuch contave clouds, before convolved 

5 e e hgures, en e with erde morions e cagh. ee 
| and the rays. tranſmitted .thro' thoſe ſpheres, form burning ſoci. All 


1 clouds, tis probable, contain ſnow and ice; but theſe, in their fall thro” 
the warmer regions of the atmoſphere nearer earth, liquify, and diſtill in 


|| „ ©: © Verb 6 hes e ee 3 
74 f . "The meteors in the atmoſphere have likewiſe their ſhare in reflecting _ 
| | | of fire. Theſe, in effect, are a ſort of wandering fires, viſible by night, 

and which determine the fire over and upon the earth. 1 


Heat varixs * 20, It is varied by means of the earth: For, as the ſurface of the earth 


S of the varies, ſo muſt the heat. Thus, ſandy places reflecting more rays than 


others, muſt excite a greater degree of heat. 2 pe” n 
On the higheſt mountains, we always find the moſt cold, ſnow, and 
hail. In the ſultry region of Peru, the mountains are all ſummer long co- 
ver d with ſnow ; by reaſon they only receive direct, and but little re- 
flected fire; and the effect of fire ariſing merely from being determined by 85 
the ſun into a paralleliſm, is found, by computation, to be very inconſide- 
rable. For this effect, as already obſerved, is greater in winter than ſum- 
mer. Tho the ſun be in his apogee in ſummer, and his perigee in win- 
ter; yet will a night's ice bear his ſhining upon it five or ſix hours, e er it 
be thawn. And if, as the ſun riſes nearer toward the zenith, the ice 
and ſnow at length begin to run; this is not owing to the greater force 
of the ſun, but to the greater reflection, and collection of his rays from the 
circumſtances and poſition of the atmoſphere and earth. But the higheſt tops 
of hills are always free of ſnow : The reaſon whereof is, that water, 7. e. the 
vapours and exhalations emitted therefrom, never riſe by the ſun's action 
above a mile high. But there are mountains a mile and a half high: To 
the tops of theſe, therefore, vapour, and conſequently clouds, can never 
mount. And hence it is, that in very high mountains, as the Pico de Theide 
in Bohemia, tho? the middle part be eternally inveſted with ice and ſnow, _ 
and the bottom ſcorch'd with intolerable heat; yet, on the top, you fing 
yourſelf in a pure, thin, ſerene air, and view the clouds hovering at a con- 
ſiderable diſtance below you. Hence, alſo, it is, that all thunder is con- 
_ fined within leſs than a mile's height. Add, that in caverns, and the hol- 
low parts under ground, the heat is found very great: fo that the air is 
coldeſt in the higheſt places, and hotteſt in the loweſt ; but in the interme- 
diate atmoſphere, very unequal. ” | | | 8 
| Heat, therefore, depends on clouds, mountains, Cc, which reflect the 
' light variouſly ; and on the direction of the ſun's rays, or the poſition of _ 
his body with reſpe& to us. RE „ 
Hence, again, we gather that fire is the univerſal cauſe of all the mo- 
tions about our earth: For, all fluidity depends on fire ; and, accordingly, - 
ae © hey r Y in 


hs" 


- - 2 


in the large 
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in - fume: and the more fluid any body is, the more fire it contains“ : 


»The fire be the great cauſe of flu-| idity 


idiry, and motion; yer is it gently 
found in ſuch ſmall quantity, that, inſtead 
of fuſing, or keeping them in a ſtate of 
fuſion, it becomes incloſed, and fixed 
therein, ſo as to remain, as it were, im- 
priſoned, till ſome external cauſe come 
to its aſſiſtance, and open the cells which 
e , 1 £91527, 3 
This is the caſe in quick lime, as alſo 
in lead, tin, regulus of antimony, Oc. 
When calcineg : In which the younger 
gt ee two things: 1, That the 
- fire thus incloſed, makes a ſenſible addi- 
tion to the weight of the body ; amount- 
ing ſometimes to one tenth of the Whole: 
And, 29, That during this impriſonment 
it till retains all the particular properties 
or characters of fire; as appears hence, 
that when once ſer at liberty again, it 
has all the effefts of other fire. Thus, a 
tony or ſaline body being calcined, and 
Water de on them; that fluid is 
found ſufficient, by its external impreſ- 
ſion, to break up the cells, and let the 
fire out: and vpon this the water is ren- 
der'd more or leſs warm, according to 
the quantity of fire lodg'd therein. Hence, 
alſo, it is, that as ſome of theſe bodies 
contain a deal of fire; and the ſlighteſt 
occaſion, is capable of diſengaging it: 
upon applying them to the skin, they 
burn, and raiſe an eſchar not unlike that 
GEE VETO nt 
To this it is objeQed, that the particles 
of fire are only ſuch in virtue of the ra- 
id motion wherewith they are agitated: 
that to ſuppoſe them fixed in the pores. 
of a body, is to diveſt them at orice of 
that which conſtituted them fire; and, 
conſequently, to diſqualify them for pro- 


_ ducing the effects aſcribed to them. To 


which M. Lemery anſwers, that tho” the 
rapid motion of fire do contribute very 
greatly to its effeQs ; yet, the particular 
gure of its particles is to be conſi- 
der'd - withal. And tho' fire ſhould be 
_ detain'd, and fixed in the ſubſtance of 
bodies ; yet why ſhould it fare worſe than 


other fluids in the ſame circumftances : 


| 


' Whence 
3 iii 


depends, as already obſerved, on 
fire ; and, 8 is leſs fluid than 
fire: And yet, every day 


its fluidity, or any of the properties that 
charaQerize it. Add, that when water 

is froze, the motion of its parts is, doubt 
leſs, diſcontinued; and yet the figure of 

the particles remaining the ſame, it is 

ready to commence a fluid, as l 

on the leaſt warmth. Lally, tho' ſalr 

be allow'd to be the matter of raftes, and 
that it has certain properties, ariſing 

chiefly from the figure of its parts; yet, | 
it only acts when diſſolved; or, which a- 

mounts to the ſame, when it ſwims in a 

fluid proper to keep its parts in motion: 

yet is it not leſs ſalt, or leſs the matter of 

taſte, when not in a ſtate of diſſolution. 

To deſpoil it of that quality, the figure: 
of its parts muſt be alter d. 

the impoſſibility of fixing ſo fine, ſubtle, - 
penetrative, and ative a matter 48 fire, 

within the ſpongeous ſubſtance of a groſs, 

porous body; it will be of no great 

weight, unleſs it can be proved, that the 
pores of the cells are bigger than the 

ſame. If it be inſiſted, again, that a bo- 

dy which could find its way into a 

ſolid” body, might get out again the ſame 

way ; and that as it only penetrated the 

body, inaſmuch as its own corpuſcles 

were ſmaller than the pores; ſo, the ſame 
pores muſt let it out again: It is anſwex d. 
that the pores are not now in the ſame 

condition as before; the fire, in calci- 

ning, open'd, and dilated. the pores; 
which, upon the fire's ceaſing, us cloſe, . 
and contract again. Mem. de Acad. An, 
17135. 8 . 


« particles of fire adhering to quick lime, 
and thoſe of highly rectifed ſpiri 
„wine; yet I have not found,” that the 


« produced any ſenſible heat, or viſible 
« diffolution of the lime, tho' it. feem'd ro 
ede greedily ſuck d in, as common water 


Water, for inſtance, is a fluid, whoſe flu- 


; would have been. And I farther tried, 


irit of - 


i TE - 
* 


„Water is inelo?- 
ſed in bodies of all ſorts, without loſing 


As to what may be further objeded of Lf 


«© 'Tho' a great likeneſs might be er- 
i pected,” ſays Mr. Boyle, ** between the 


% affufion- of that ſpirit upon quick? lime 


7 


a 


247 


248 


Whence it is, that water, deprived of all its fire, fixes into ice j and wherr - 
.expoſed afreſh to the fire, reſolves into water: and all fluids whatever, if 


_ « their minuter particles.” Boyle Mech, 


the diſpoſition which lime has to grow 


t the lime with hot water, the ebullicion 


be 


Theory, of |CnnMIuSTRY, 


deſtirute of fire, would do the ſame. Nor is it any objection that ſpirit of 
wine, and oil of turpentine, dg not freeze in the ſevereſt winter; for this 
is owing. to the feebleneſs of the cold in our climate: And, tho” they do 
not abſolutely congeal, yet we .find them - condenſe into at leaſt three 
fourths of their former ſpace. The truth is, there is no ſuch thing in all 
nature as abſolute cold; the moſt ſevere we have ever known, was three 


} years ago; when the water would freeze while it run down my hand: and 


yet even then, the cold was not ſo compleat, but that I could make an ar- 
tificial cold greater by twelve degrees. Air, the leſs warm, the denſer it 
is; and, tis more than probable, that, were it perfectly clear'd of all fire, 
it would become abſolutely rigid. „ 5 
Tue cauſe, therefore, why Ponies do not cohere more firmly than they do, 
is the adtion of the fire: And hence, it is fire alone that gives bodies their 
motion; conſequently, the cauſe of all mutation in bodies, depends on the 

ſame fire, which is never at reſt, but always acts the more forcibly on bo- 
dies, as they are the more ſolid, i. e. as they make the greater reſiſtance to 
it: Whence it is, that gold admits a much greater degree of heat than 
other bodies. And thus, all rarefactions, maturations, vegetations, diſtil- 


« that if cold water were poured on the | « liquor were cold. And this might well 
« ſame lime, ſo drenched, there enſued | © be expected, hot water being much 


« no manifeſt heat; nor did the lump ap- | © fitter than cold, ſuddenly ro pervade 


< pear ſwelF'd or broken, till ſome hours | © the body of the lime, and baftily dif- 


. after; which ſeems to argue, that the“ ſolve, and ſet at liberty the fiery and 


« texture of the lime admitted ſome par- | © ſaline parts, wherewith it abounds. And 
« ricles of the ſpirit of wine into ſome of | © what a greater intereſt ſalts may have 
<« its pores, which were either larger, or | © in producing ſuch heats than cold, 1 
more fit, without admitting it into the | have alſo tried, by pouring acid ſpirits, 
« moſt numerous, whereinto the liquor | ©* and, particularly, ſpirit of ſalt, upon 
« muſt be received, to be able ſuddenly | © good quick lime. For by this means 
4 to diſſipate the corpuſcles of lime into | ©* there would be a far po Bas of 
| « heat excited, than if I had uſed common 
Orig. [of Heat, &c. « water ; and this, whether I employ'd 
« Theſe phenomena ſeem to ſhew, that 2 ſpirit cold or hot.” Boyle Hiſt. 7 


« hot with water, greatly depends on | lt is not eaſy,” ſays the ſame author, 
« ſome peculiar texture; fince the a- © to apprehend bow ſuch light and mi- 
« queous parts, which one would think | © nute bodies, ſhould be ſo long detained, 
« capable of 83 moſt of the fiery | ©© as muſt by this hypotheſis be allowed, 
« atoms ſuppoſed to adbere to quick lime, | © in quick lime eſpecially ; fince no great 
« did not near ſo much weaken the dif-] heat enſues. the pouring of water upon _ 
46 . of it to heat, as that acceſs of . minium, or crocus im artis Per ſe, tho they 

« the ſpirituous corpuſcles, and their con- | © have been calcined by a violent fire, 
« rexture with thoſe of the lime, in- | © the cffluvia whereof ſeem to adhere to 
oy creaſed it.” Boyle Mech. Orig. of Heat, = them, by the increaſe of weight the 
Os. | | I load and iron manifeſtly receive from 
« If, inſtead of cold water, you quench | © the operation of it.” - Boyle Mech. Orig. of 


W 


1 


will be, oftentimes, far greater than if the 


** 


# 2 8 * 
* 5 * 


* 


e beyvelny.  - | 
latiofis, fermentations, efferveſcencies, Oc. are perform'd by this fire, in 
ſubterranean places OF <4 e ee ee 


Fend way of collecting free. 


THIRD RES . ß 9% Woh Þ 3 73 Rs OE; „. AIC 7 je TOE f3 ; 
T7 HIS is by attrition, and does not conſiſt in dire&ing the fire: into pa- Atrition, 
=. rallel lines, but merely in collecting it. Now, attrition or friction WES Þ 6m 
a ſwift motion of two bodies, whoſe ſurfaces are applied againſt each other; 
the ſwiftneſs being ſuch, in the preſent caſe, as that nothing but fire can 
follow, er keep page with t... Len , ant 

For the motion of a body, we obſerve, may be ſo far accelerated, as 44 how, 
that air cannot ſucceed faſt enough into the places continually relinquiſhed 
thereby: And hence fire, the ſwifteſt body in nature, immediately ſlips a 
into the place; and by this means becomes collected in the path of the 
moving body. So that the moveable has, as it were, a fiery atmoſphere 
_ around it,, , n ͥ o! 5 hoo 3a 
So, che axes of Wheels of carriages, ſwiftly. driven, or heavily loaden; 
mill- ſtones, when rapidly turn'd by a too violent wind, or ſtream of water; 
iron held againſt the grind-ſtone; and ropes of ſhips, Cc. vehemently 
preſſed againſt their pullies, conceive heat, and frequently break out into 
flame. And the harder and more elaſtic the bodies ate, the greater the 44 in what 

force wherewith. they are preſs d againſt each other, the larger their ſur-="0 o _ 

face, and the ſwifter they are moved; the more fire will they collect. Thus 
ſteel, ceteris paribus, ſtrikes fire faſter than iron; and a diamond, by e 
a es heat the ſooneſt of all bodies: So gold retains heat the 

'Thus, the Indians, who don't know the uſe of the flint and ſteel, have | | 

an extraordinary kind of wood call'd Sideroxylis, which, When briskly | * 
rubb'd on another piece of the ſame, yields ſpatks both more readily, and 5 
plentifully than our flint, & f. | | - | 


* 


Hiſtorians relate, that the ſun, for a| A globe of glaſs eight or ten inches in 
whole year together, appear'd pale, and | diameter, being put in a frame where it 
obſcure; his face being cover'd over with | may be ſwiftly turn'd about its axis; will 
dark ſpots ; ſo. that his lufire ſcarce en - in turning, ſhine, where it rubs againf 
ceeded that of the moon. The effect the palm of the hand applied to it: An 
hereof was, not a very extreme cold, but | if, at the ſame time, a piece of White | | 
a general languiſhment and deſtruction | paper, or white cloth, or the end of ones I 
of all things. And yet there was not | finger be held at the diſtance. of about a 
leſs fire in our atmoſphere than at other | quarter of an inch from that part of the 
times; but only that fire wanted the ne- glaſs where it is moſt in motion; the e- 
ceſſary direQtion. Boerhaave Cod. Impre/, . | le&ric vapour excited by. the Friktion of . 

+ A large glaſs-rube rubb'd on a linen = che glaſs againſt the hand, in firiking a: 
woollen-cloth,will emir light in the dark; gainſt the paper, cloth, or finger, will be. : 
and the tube thus heated, acquires a. ſen- | put into { # 1 agitation, as to emit light, 
ſible electricity. Graveſande Element. Phyſ. and make the white paper, cloth, or 
Math, © b : | finger, appear. _—_ like a W 


Theory of qnzuIS TAI. 
Now this attrition may happen either in the air or the earth, infinite ways; ; 


* and hence ariſe thoſe W fluſhing heats we ſometimes feel: Thus, oil, 
vitriol, and water, mix'd, make a vehement attrition, the effect whereof is 
# 5 ani ntenſe heat. But inſtances of ſuch bodies are almoſt infinite. 
1 Both theſe kinds of fires, both that excited by the ſun, and that 
| „ by attrition, the chemiſt is to make uſe of ; and direct chem to tos. own 


ends, viz. the performing of operations. | 
ue of . We ſhall now endeavour to explain the nature of "Ir bath if by nature 
you underſtand the thing itſelf, in that ſenſe we do not know the 
nature of any one body; and he muſt be arrogant, and vain, that imagines 
FE | he does. No man will ever arrive to know: what a grain of ſand is; for 
- God has made every thing he created, infinite + Accordingly, there is no 
one body, how ſmall ſoever, but contains in it every thing that is contained 
in the whole univerſe : Thus, the leaſt line may be divided into infinite 
parts; and hence all magnitudes are only conſider d comparatively. 
So, when I fay,”I here intend to explain the nature of fire; I mean, the 
manner wherein it a&s; which is enough in conſcience, tho? we do not 
: know by what it acts: Thus no man could ever give a reaſon why a body 
_- friking on another, ſhould loſe of irs own motion in proportion to its 


bulk; yet the mathematicians contentedly take the effect, and make W 
it in the demonſtrating of many other matters. 


Fire a body e- 19, The firſt thing we affirm concerning fire, is, that it is eorporeal, te, 
os conſiſts of an infinite number of corpuſcles, or üttle bodies. 


N By body, corpus, we mean any thing extended, impenetrable, moveable, 
. figurable, Oc. Now, that fire is extended, nobody doubrs ; that it is im- 


able, is evident hence, that it excludes all other body out of the ſpace 
itself polieſſes, and is excludes by! them; and er it is „ ber Op 


. 4 in ruſhing out &f the glaſs, will } Mr. Boyle l 7 a of 
ſometimes puſh againſt the finger, ſo as to the effect of friction in the production of 
| be felt. Newton ubi ſup. heat : © Having cauſed a piece of iron to 
We muſt add, however, that the globe | be turn'd, and placing my naked hand, 
is to be firſt exhauſted of air; in which [“ at a convenient diſtance, to receive the 
caſe, both the inner. and outer, ſurface | little fragments, as they flew off from 
will appear all luminous: If it be not ex- the rod; they were ſo intenfely heared, 
hauſted, there will, no light be ſeen in | © by the quick action of the tool upon 
the body itſelf, but on dies at a ſmall | therw, that they ſeem'd almoſt like fo 
diſtance from it. % many ſparks of fire, And an er 


ſphere in and a 


Hence, and from "ER ber experi- 
ments of the like kind, Graveſande in- 
fers, that the Sale. has a kind of atmo- 

out its ſurface, which is | 
excited, and put into a vibratory motion 
by rhe friction; by which motion the fire 
contain din the glaſs is expel'd; and that 


this atmoſphere, and fire, are more eaſily | 


in motion, and diſcover themſelves 


| — readily, upon the abſence of the air. 


« workman in braſs «ſured me, that the 
« hear in the little fragments thrown off, 
« when he turn'd that metal, were ſome- 
« times very offenſive to his * and 
that, when he employed a * tool, 

* which took off greater chips, he had 
„found the heat ſo vehement, as not only 
i to feorch his eye-lids, bur the hard skin 
| Motion his hand,” 2 —_— of Tout 

tolls. 


Ro 


- 
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be granted, ſince tis it gives motion to all things; and this by means . 
its own impenetrable reſiſtance. Thus, if you take a lender iron-needle; - i 
and ſuſtain it on the point of a pivot, and thus oppoſe one end of it to the Fe 2 
focus of a large burning-glaſs; it will immediately be driven round: So 
_ fire acts on, and moves bodies, by virtue of its own impenetrable re- 
ſiſtance. ; | . | OB os an 
Again, fire, we have ſaid, expands the air; and, in order to that expan- 
fion, it muſt give it motion; expanſion itſelf being no other than a certain 
motion: but nothing can move a reſiſting body, ſuch as is the air, out of 
one place to another, unleſs itſelf be a body in motion, and impenetrable * 
by air. And the more ſolid a body is, and the greater reſiſtance it makes, | 
the more does the fire act thereon, And hence it is, that gold admits of 
the greateſt heat of all bodies. | | 5 1 ' 


But what inconteſtably evinces the corpuſcles of fire, is the following Fires and incor. 
experiment: Take a quantity of the pureſt mercury, put it in a glaſs-vial 1 
with a long neck; and thus keep it, the ſpace of a year in a gentle heat, 
not much greater than that of a healthy man; and it will be then found 
reduced into a ſolid maſs, with a conſiderable augmentation. of its former 
weight, from the particles of fire receiv'd, and lodg'd therein. Add, that 


there are divers other bodies, whoſe weight the fire increaſes in calcining : 
them. Thus, antimony, being expoſed in the focus of a ſmall burning- With antimcay. 
glaſs, emits a continual fume; ſo that one would imagine it would all ex- 
hale : and yet, upon taking it out again, it is found to have gain'd in 

SEE aha ods 5 19671 Farther, 3 


« ſet it in a cupellir furnace, where it 
« was kept for two hours; and then be- 
« ing taken out, we weighed the cop- 


* Mr. Boyle gives us ſeveral experiments | 
to ſhew,. that fire and flame may incor- 
% porate with ſolid bodies, and increaſe 


« their weight. Having diſpoſed a quan- 
« tity of ſulphur, and a copper - plate, in 
« tall receiver, ſo, as that the plate 
« was at à conſiderable diſtance from 


„the ſulpbur ; upon firing the ſul-] 


8 phur, and letting it burn away, ſo as 
« its flame reach'd the metal, the flame 
„ ſeem'd to have actually penetrated it, 


and to have made it viſibly ſwell, and 


« grow thicker ; which appear'd to be 
«© done by a real aeceſſion of ſubſtance ; 
« fince, after he had wiped off ſome little 
„ adhering ſordes, and, with them, ſe- 
« veral particles of copper, that ſtuck 
« cloſe to them, the plate was found to 
wn * near thirty-two grains more than 
«at firſt; and, conſequently, had in- 
« creaſed irs former weight above a fifth 
% part. Ponderab. of Fre and Flame. 

„Upon a. very ſhallow crucible, we 
put one ounce of copper-plate, and 


* 


— 


per, which had not been melted, (hav- 
« ing ' firſt blown off all the aſhes) and 
ng 


«© rience informed me, will very eaſily be 
„ wrought on by fluids of a ſaline nature, 
etwas reaſonable to expect, that flame 
« would have a greater operation on it, 
« eſpecially if it were beforehand re- 
© duced to ſmall parts, than on any bo- 
« dies hitherto 'deſcribed. And, accor- 
e dingly, four drams of the filings of ſteel, 
<« being kept two hours on a cupel, under 


<<. jncreaſe of weight. —_ 6 
« A piece of refined ſilver being put 


“ there for one hour and an half, was 
taken out, and weigh'd again; and as 


<< before it weigh'd three drams, 32 . 
| e „ 


- +» 


f found it had gained thirty grains. Boyle, 
bid. T 8 Fe oo 
„ Steel being a metal that, as expe- 


« a muffler, acquired one dram, 6 grains, 


66 Wo 
grains, 


| © upon a cupel under a muffler, and kept 


be effected without contact. 


- 
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3 


# 


Farther, fire moves ſucceſſively *, and changes all bodies; Which cannot 


Its motion may be ſtop'd, and 


« grains, it now weigh'd, in the ſame 


% ſcales, 3 drams, 34 + grains. Id. ibid, 
Ad to prevent all ſuſpicion of an 
« increaſe of weight in the metal, ariſing 
from ſmoke, or ſaline particles, getting 


in at the mouth of the veſſel; I made 


e the experiment in glaſſes, hermetically 


« ſcal'd, as follows : In eight ounces of good 
„tin, carefully weighed, we hermetically 


« ſeal'd up in ſome tin, which had been, 
© before, partly calcined in a glaſs; bein 

© meked again in a crucible, we ee 
« out juſt eight ounces; and theſe we 
© put in à bolt-head of white glaſs, with 
© a neck above twenty inches long, which 
« being hermetically 


4 fire; leſt it ſhauld break 7 
« faction of the air, the metal was kept 
«in fuſion for one hour and a quarter. 


« Being unwilling to venture the _ any 


« longer, it was taken from the fire, and 
« when it grew cold, the ſeal'd end was 
« broken off; but before I could have the 
« bottom cut out, I obſerv'd, that the 
« upper ſurface of the metal was very 
« darkly coloured, and very irregularly 


4 rough; and the lower part had between 


«the bottom, and the under-ſide of the 
% jump, a pretty deal of looſe dark-co- 


« Jour'd calx ; tho' the neighbouring ſur- 
« face, und ſome places of the lump it- 


4e ſelf, look'd by candle-light of a golden- 
« colour, The lamp; and the calx toge- 
ther, were weigh'd. in the ſame ſcales 
% carefully, when we found the weight 
* to have increaſed above twenty-three 
« grains; tho' all the calx we could eaſily 
41 


% mounted to neax ei 
Ponderab. of Fire and Ham. 
« We received this further information 


from our experiments, that bodies very 


« ſpirituous, fugirive, and minute, may, 


© by being aſſociated with proper par- 


« ticles, tho' of quite another nature, ſo 
*© cha their former qualities, as to be 


_ « arreſted by a ſolid and ponderous body 


«to that degree, as not to be driven a- 


oo * 


| ſeal'd, after the 
s glaſs had been 8 while kept ovet the 
the rare- 


ſeparare, being yo oh by itſelf, a- 
ty grains. Boyle 


» 4 


ſtop d, « that in any point of its progreſs; conſe- 
quently, it may be contain'd in a certain place. HHH 


% way from it by a fire intenſe eno n 


* to melr, and calcine metals. For the 


' ©© foregoing trials ſeem plainly to diſco- 
« yer, that even the agitat 
© flame, minute 7 * 8 to paſs thro' the 
« pores of glaſs. itſelf, were, ſome. way, 
« entangled 1 the metall ine particles 
« of tin and lead; and thereby den 


„to be fo fixed, as to endure the heat 


«© that keeps thoſe metals in fuſion, and 
« gradually reduce them to calces; a phe- 
„ nomenon that one would not eafily — | 
« for, eſpecially conſidering how fimple 
& a texture that of lead or tin may be, 
in eompariſon of the more elaborate 
« ftrutures of many other bodies. n 
“ And this phznomenon, which ſhews 
eus What light, and fugitive particles of 
«matter may permanently concur to the 
«© compoſition of ponderous, and fixed bo- 
% dies, will, perhaps, afford uſeful hints 
* to the ſpeculative ; Feet if this 
« rift combination of a ſpirituous and 
« fagitive ſubſtance with ſuch” as being 
« groſs and unwieldy, are leſs fit than 
« organized matter, to entangle or detain 
them, be apply'd; as it may be, with 
advantage, to thoſe aggregates of ſpiri- 
„ Tous corpuſoles, and organical parts, 
„that make up the bodies of plants and 
animals. And. this hint may ſuggeſt a 
*© conligerable inference. ta be drawn 
from che operation of the ſun beams on 
« appropriated ur te ſuppoſing it to 
prove like that flame of tin and lead.“ 
Boyle Ponderah. of Fire and Flame. | 
 -* Ir has been proved, that fire moves 
from one place to another; and, that ſych 
a motion is not ſugceſſi de, ſhould ſeem. 
to imply a contradiftion, We aGyally 
obſerve. far off in vapours, and 


| 


re to fly 
ſwoko; the fire, in ſuch caſes, carrying 
with it the volatile parts of the body it 
adhered to: The motion of the fire is 
certainly immenſely retarded by this ac · 
ceſlion of othar matter; and yet, under 
all this diſadvantage, its velogi 


8 ty is very 
great. $s' Graveſande, ibiet. 


m. 


parts of 
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The ſame fire before diſperſed, may be collected into à certain place ; 

and when collected, may be diſperſed again. 
Fire, again, is alter d in its progreſs, according to the different bodies 
and obſtacles it meets withal. For it is equally, and uniformly impel'd by 
the ſun; but falling on certain bodies, it is collected into focus s: ſo that 


* 


© * 


its motion is alter d according to the bodies that happen in its way. 5 


- 


Add, that it is refracted, and reflected, and obſerves all the tated laws 
of refraRion and reflection which obtain in other bodies. 
5 Sino, hm. fire has all the properties of body, we may ſafely conclude 
2, The corpuſcles or molecules whereof fire conſiſts, are the /malleſt of The ,, 
all others; we mean, of. all thoſe we know. of. This is. eafily evinced, in- 2, 
aſmuch as it penetrates all known bodies, and there is none that denies it 
acceſs ; for it paſſes even thro” gold, the moſt ſolid of all bodies. We can 
exclude water, oil, ſpirit, and all other fluids out of a body; but fire alone 
will eſcape, in ſpight of all our precaution. - Sy 5 
I a fine ſilver wire be drawn, and cover d over with the pureſt and f, all 
cloſeſt gold, wherein; the beſt mieroſcope cannot diſcover the leaſt porez 
neither will the particles. of ſire paſs thro the ſame, not even if it be ap- 
plied to the aperture of a camera obſcura. And yet if you put a maſs of 
the moſt ſolid and pureſt gold in cold water, and leave it there till ſuffi- 
eiently cool'd, and then taking it out, expoſe it to the 22 air ; you will. 
find it ſoon return to a degree of heat, equal to that of the medium; as 
will appear by the thermometer: Now, to return to the heat of che me- | 
dium, is to receive or imbibe ſo much fire. Add, that in the Grand Duke of 4-4 ever gold. 
Taſcany's court was a hollow golden ball made, and fill d wich water ;; which 
being expaſed to the rays of the ſun, the water was ſoon heated thereby. 
After the like manner, a ſolid ball of gold being put in boiling water, the 
heat will penetrate to the very centre thereof; ſo that if you. preſently 
aleave it into two hemiſpheres, and apply them to the thermometer, the 
ſpirit will riſe apace. Gold, then, occaſionally takes in or lets out a quan- . 
tity of fire proportionable to what is contain'd in the ſame ſpace in the c Doo 
medium it is found in: So that there needs no further proof. of fire's pene- 5 
trating the moſt ſolid bodies; nay, of its paſſing thro' them with the ſame - 
eaſe and freedom as thro air. And hence it is, that there is the ſame quan- 
tity of fire contain'd in all bodies, TE nt : 
Again, we are taught by dioperics, that the ſmalleſt aperture or pore ima» An infinite mms. 
ginable, will receive innumerable. rays of fire at the ſame time, and all per- wil paſs thro 
tectly diſtinct, and without the leaſt confuſion among themſelves. ee bel. 
Thus, take a plate of lead, make a perforation therein with: the fineſt 
needle, and place it before a window, at which no light can enter; as in a | 
camera obſcura; then, fixing a piece of paper on the wall oppoſite to the 8 
perforation: yu will have a perfect and elegant repreſentation of all the 
external objects, as mountains, trees, houſes, rivers, Cc. upon the paper.” 
And as every thing is here repreſented perfectly diſtinct, tis evident the 
rays paſs d thro” the aperture. without blending at all. Since, then, thoſe + 


* 
a — 
s * 


C66. ,- | _ -» Theory of CuEmiSTRY. , 
rays are ſo exceedingly fine, that the rays of a whole hemiſphere ſhall paſs 
„freely, without mixing, thro” a pin-hole ; and light is nothing but fire: it 
| follows, that the parts of fire are ſo minute, that they may paſs without 
Ei any oppoſition, or loſs of force, thro? all the bodies in nature, © 
Fire the moſt 30, Fire is the moſt ſolid of all bodies, i. e. conſiſts of the moſt ſolid par- 

do all ®- "ticles; or, its elements the moſt immutable, as not admitting of being ſe- 
parated into any leſſer corpuſcles. Solidity depends on a firm coheſion of 
the parts of a body: And hence, where the pores are feweſt, and conſe- 

quently the ſubſtance moſt, there the ſolidity is greateſt. There muſt be 


very few pores, therefore, and thoſe the ſmalleſt imaginable, in a body fo _ 


exceedingly minute as fire; and thoſe there are, muſt be impervious to all 
other bodies, ſince we have already made appear, that fire itſelf is the 
fmalleſt of all other bodies. Now, the larger a body is, and the more 
particles it conſiſts of, the more pores it muſt contain: Thus, two bodies 


being join d to each other, can neither conſtitute the ſmalleſt, nor the ſo- 


f ljdeſt body, by reaſon there will always be pores left in the juncture. 
Ad whence» And hence, a pound of gold muſt have more pores, and conſequently be 
much leſs ſolid than the ten thouſandth part of that quantity. So that the 
corpuſeles of fire, in being the minuteſt of all bodies, muſt likewiſe be 
the molt ſolid. . e eee 7 Vs, Oe g 1 ar Mn 24:95 bin 
The ſmootheſt, 45, The fourth property of fire, is, that it is the moſt polite and ſmooth 
| ol all bodies; for thus we denominate a body which is perfectly equable 
. and ſimilar in every part: e. gr. which appears every where figured alike, 
and has no roughneſſes or eminences. And ſuch a body is fire; for had it 
eminences, they muſt be leſs than fire itſelf ; and, conſequently," fire ' might 
be {till made lefſer; nay, and of courſe, by the continual action and attri- 

tion of the fiery corpuſcles on each other, muſt be continually ſo : which 

implies a contradiction; it having already been granted, there is no body 

ſmaller than fire. ENT orien Jen | | „55 
Me have likewiſe ſhewn, that fire is the moſt ſolid of bodies; which it 
could not be, if it had aſperities; for then it muſt conſiſt of ſeveral parts, 
ang onSguently ade of ee 8 

But it is allow'd, that ſlipperineſs depends on politure ; and that fire is 
the moſt ſlippery of bodies, is evident from its particles moving in ſtraight 

lines, and in that they undergo no change by reflection, nor are any wa 
intangled, but always paſs freely and alike thro' the moſt ſolid body. 
_ Whereas, were they rough, and ſcabrous, they muſt neceſſarily hinder each 
other's motion. Add, that if a ray thus tranſmitted thro a little aperture, 
be examined; it will be found to anſwer the juſt laws of refra&ion and re- 
flection; i. e. it makes its angles of incidence equal to the angles of re- 
flection, and vice verſa : which it could not do, were it not extremely ſphe- 
rical and ſmooth : For, in all the doctrine of opties, catoptrics, and diop- 

tries, the refracted and reflected bodies there confider'd; are ſuppoſed to 
8 be 2 ſpherical: 2 e a . 4 3 e it 
The fimpleſt ars 50, Fire is the moſt fimple of all known bodies, and conſequently the 
£5 3 
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© Theory of EMI rA 255 
By fmple. body we mean that which is the fame in all and every its 


parts, as in the hole; or a body equally homogeneous in every part. NW. 
the ſimplicity of fire conſiſts, firſt, in this, that it has .but-few.or. ſmall 
pores; for, ſo far as it admitted of void and corporeal parts, it would: be 
compound and heterogeneous: And, ſecondly, in the minuteneſs of its 
parts; for the bigger a body is, the more compound it muſt be. 


Fire, therefore, muſt be admitted in the quality of the moſt ſimple of 
bodies; and eſpecially as it remains immutable, and always operates after 
the ſame manner. - It 5 | * . 

Let, what appears very ſtrange, fire itſelf, thus minute, ſolid, polite, Pinne off - 
and unchangeable,. is not perfectly {imple ; and there are no.leſs. than three. 
diverſities diſcover d thereii umu... 36 runes, 

10, Firſt diverſity is in point of colour.” The great Sir J Newton has 
ſhewn, that one ſingle White ray of light, which all men imagined per- 
fealy ſimple, and uncompounded, does really conſiſt of ſeven. other diſſerent 
rays ; which, when united togethęr, conſtitute a beautiful white; but 
when, ſeparated, appear to be viclet, green, blae, orange, yellow, and 2 
Fire, therefore, which affords a white colour, is an aſſembllige of ſeven 
kinds of fire, of ſo many different colours. And who will affirm, that each, 
even of rheſe radioli, does not confiſt of as many more? Indeed, thro* 
the weakneſs of our ſight, tis poſſible” we may never arrive to perceive 
them; ſo that our way, here, mult be to take esch of the ſeven as the 
moſt ſimple of all bodies; in reſpect, we mean, of our ſenſes. Tis but 
forty years 185 that a ray of light was held indiviſible ; and now we can 
divide, and ſeparate it into ſeven other diſtin& rays; in the fame manger, 
as if theſe ſeyen fingers now, cloſed into one group, were ſeparated. into 
ſeven parts. Nor can it be ; aſſured, that each ol Av, ſeven elemental bg: 
rays is not, in like manner, compoſed of: ſeven other leſſer threads © | 4 
20, Another diverſity of fire lies in this, that each e has ſides Tes fides have I. 
differently affected, and which have different properties: And, which muſt Powers. 
be allow'd no ſmall. degree of ſubtlety, we can take one ſingle corpuſcle 
hereof ; e. gr. a yellow or blue one, and apply its ſurface in ſuch manner to 
a reflefting or refracting body, that, with all its ſimplicity, it ſhall ſhew a 
r . e ' . ; 12 


0 


URS DARIN a ae ra cas 0 5 = 
This Sir J. Newton firſt ſhew'd in land cryſtal ;. which is found to attract land fat. 

a corpuſele of fire, if one of its: ſides be turn d toward the cryſtal ; and 

repel it, if the other be: or, while one and the ſame ray, e. gr. a blue one, 

is paſſing, one part of it is attracted while the other is repel d f. | 

HE RET eee 10 . 54: 4 . N i; 5 5 | B 3?, The 


Every ſort of ray, as it is more or | gible. And ſuch colour of any ray is ab- 
leſs infletted by refraction, has a parrieu- | folutely unchangeable by any refra&ions, 
har colour, e rays, e. gr. leaſt bent by reflect ions, ſeparations, mixtions, Or. 

_ refraQtion, are red; thoſe next, orange; + Iſland eryſtal is a tranſparent fiſſile 
then yellow, green, blue, purple and | ſtone, of the nature of a tale: a piece 


violet; which are the moſt refran- N laid on a book, every letter 
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Particles of fire | 30, The third diverſity is the diffrent refrangibility and reflexibility of 
1 the different parts of light. This ariſes hence, that the parts are endued 


with a different attractive power; and, aecordingly, attract, and are at- 
tracted by other bodies differently. Thus, a white ray, either puffing 
thro' a body, or bog reflected from it, its ſeveral component rays, e. gr. 
the red and blue, are diffetently attracted by the body; i. e, the blue more, 
the red Teſs ; and thus become differently refrangible, and reflexible : and 
by that means eaſily ſeparable from each other f. 


wen | thr it, will appear double; by''/ eber manner: an the differotee bet wess 
means of a double refragion which it | them conſiſts in the different poſition af 
makes of the viſual rays in the ſides of the ray to the planes of per- 


chat $41 


7 


piſſing thro” 


it: And a ray of light falling on its ſur- 
. Face; in any 


direction, becomes divided 
into two rays, from the ſame cauſe. Now, 
one of the 


the fine of incidence out of air into the 


.cryſtal,. is to the fine of refration as five, 
to three: But the other, call'd the un- 


uſual refraQion, obſerves another rule; 
and the ray, which 


re fractions is perform'd, ac- , 
cording to the uſual rule of opties; i, e. 


the firſt ſurface of proach. e 


pendicular refra&ion : And the ſame ra 
in this or that poſition of its fides to hs 
'eryſtal; will be refradted either in the 


Optic. %%ͤ;́ ( Rr Ele 453” 4 1964499 | 
The reflection of the rays, Sir 14 Now: 
ton ſhews, does not ariſe from their fri- 
king on the ſolid, imperviotis particles of 
bodies: ſuch refleſted rays, tho' they ap- 
near the body, never 


the cryſtal, was refratted after the uſual touch it; 7 I choſe which do touch, 
manner, upon 8 the ſecond ſurfuce, are loft aud "extinguiſhed in the body? 
is alſo reftacted: ſo chat both emerge out by Which the particles are 


of the ſecond -farface parallel to the inoi- 


Phe 4 er 
reflected, is 


not the immediate refiſturice 


dent beam : And the ſame will hold, if } of any particles ſtruck upon ; but a power 
the rays paſe thro” ſeveral pieces of land equably. diffuſed throughout the whole 


eryſtal placed 
ray roffacted after the unuſual manner in 
the firft ſurface of the firſt, 
110 rſiſt in the ſame Way, in all the 
F all the reſt. 1. 


Hlence Sir I. Newton gathers, that there 


is an -ofiginal difference in the rays of 


ro- be refracted after the 


uſual, and ſome after the unuſual man- 


ner; for if the difference were not ori- 
._ gina], but aroſe from ſome new modifica- 
__ ron which the rays underwent at their 
firſt refraſtion, it would be alter'd by new 
modifications in the following refrac- 
tions. And this may give us a ſuſpicion 


of more original properties in light, than 


have yet been diſcoyer'd. | 
In effe&, the rays of light appear to 
have 11 ſides, _ 4 
origi properties; the two rays 
MN differently eireumſtanced, are por of 


2 der the one; 


rallel to each other; the 


deing found 


„ . the luminous 
light means of which, ſome are con- 
bane the one ; 


ſurface of rhe body, whereby it acts on 
light, eſther attracting or 2 ik 
ithour ebntact: hie power is the ſans 


with that whereby; in other circum 


ſtances, che rays, are refracted; and by 
which, alſo, they are frfſt emitted from 
And hence ir ts that where light paſſes 
without refraction, there it alſo paſſes 
without reflection; that where the re- 
fraction is ſtrongeſt, there the reflection is 
ſo likewiſe; that light, paſſing out of a 
denſer mto'a rarer mediam, is more co- 
pioufly reflected, than in paffing from a 
rarer into a denſer; and the reflection is 
the greater, as the difference of denſity in 
the mediums, is greater. Add, that eve- 
ry ray of light, in its paſſage thro' any 
refracting ſurface, is obſerv'd to be 15 


with ſeveral into a certain tranſient ſtate, which re- 
turns at equal | 
; poſed to be now eaſily refracted, and 
different natures, ſo, as that one in all po- 
ſit ions of the Jn will be refrated uf. | 


intervals, whereby it is dif- 


then eaſily reflected. Theſe alternate 
fits of ealy reflect ion, and eaſy tranſ- 
ats for, from the 

7 _ 


* 


But for Sir J. Newton, who firſt diſcover d all theſe diverſities in fire, 
which plainly argue it a compound body, we ſhould have taken it 
for a perfectly ſimple one. But God has laid up infinites, even in the 
minima nature. ft. | pon tt Oe „ 5 
6?, Fire moves with the greateſt velocity of all bodies. Wo, the ſw A 
The antients all maintain'd, that light moved inſtantaneouſly ; Which 
opinion is countenanced by many obſervations of the eclipſes of the ſun and 
moon. | | 
But 0. Roemer has endeavoured, from the eclipſes of Jupiter's ſatellites, to 
ſhew, that it moves ſucceſſively, or in time; and that it employs eight * 
ſeconds in travelling ffom the ſun to the earth. Whence ir ſhould follow, 
that the velocity 950 light exceeds that of a cannon- ball by 13 14000 times. Hww mn it 7 
But Caſſini and 2 conteſt Roemer's obſervation; it ſeems, that ;*;,,ms-ha! 
what he had obſerved in one ſatellite, does not appear in the reſt. So that | 
this point muſt be left to further diſcuſſion. In the mean time, what 
pleads ſtrongly for the ſucceſſive motion, is the following experiment: Take 
a veſſel full of cold water; and apply ſeveral thermometers at ſeveral 
diſtances from the ſame: and you will find the heat diffuſe itſelf in con- 
centric waves, arriving at thoſe neareſt it, firſt ; and at the reſt in the order 5 5 
of ef ae TT NY OO TD on to ww rem . . 
Sir J. Newton has even ſhewn, that light moves with greater velocity 
thro denſe bodies, than thro? a dh. 2 | 
From the whole, it appears, that the motion of fire is the firſt, and N . 
moſt univerfal of all motions: That this fire needs no pabulum to ſuſtain it; 
that it cannot either be created, or deſtroy*d, or produced: but, as tis 3 
impoſſible that fire ſhould ever not be fire; fo likewiſe tis impoſſible, that +*Y 
what is not fire, ever ſhould be fire: And that the greateſt augmentations of 25 * 
fire are made by refle&ing it, and bringing it nearer together. Thus, ſuppoſe 
a concave body, e. gr. a mirrour, conſiſting of any number of other concaves; 
expoſed to the ſun : The rays falling Tere Gil be reflected at equal 
angles, and thus tend, converging toward a point where the fire will be 
ni! RD FO OREST, 20 SCOTT e 
After the like manner, if a wall be hollow'd in a circle, or a ſegment Aimee, nde 
thereof, and thus lined with plaſter, no body will be able to endure the 24% 
heat it will project, when turn'd toward the fun.  ' | 
In Saxcny there are burning mirrours made of wood turn'd ſpherically, Of wnd. 8 
lined with plaſter, and gilt over with leaf-gold; Which have incredible 
eflects: Nay, we are told of a peaſant that made a very powerful one of of fraw, 


vibrations of a fine, ſubtle, ethereal, e- | take them ſucceſſively, and agitate them * 

laſtic- medium; vaſtly | finer, and more | ſo as by turns to increaſe and decreaſe _ 

elaſtic than air, which penetrates thro* | their velocities, and thereby put them in- 

all bodies, and is diffuſed thro all ſpace; {to. thoſe fits. | „ | # © 

The rays of light, by their attractive Light moves from the ſun to us, „ | 
owers, or ſome other force, excite vi- the diſtance of about 70990000 Engliſh g 
rations in this medium; which vibra- | © miles, in about ſever or eight minutes 

tions being ſwifter than the rays, over- © of time.” Newton. ubi ſupra. | 


II . firaw, - * 


— 


_ Theory of CnurmisTRyY. 


ſtraw, by applying the poliſh'd ſides of the ſtraw, ſo as to form a ſegment 
of a ſphere. The fire reflected from this ſtramineous ſurface, would readily 
melt moſt metals; yer, itſelf, all the while remain cold and unhurt. © 
This is what we know of the nature of pure or elementary fire; 4. e. 
theſe are the characters or properties of its action; which is the only 
knowledge the ſubject will afford us. And fire, with all theſe ſix characters 
or properties, may be collected in all places of the earth, and made obvious 
by its effects to our ſenſes: that, e. gr. found in the frigid zones, is juſtl 
the ſame as that near the equator: So, on the top of > pike of Teneriff h 
where the air is ſo very rare, that, like the vacuum of an air-pump, it 
_ ſcarce ſuffices to preſerve fire, and prevent its diſſipating and diſappearing ; 
yet, the fire collected even here, tho?” it ſcarce burn at all, has all the cha- 
racers above enumerated. %ͤ;ͤ ͤA a og nn og 
We now proceed to vulgar fire. 


Nuker or common fire. 


ns, Bade elementary fire, hitherto diſcourſed of, there is another call 


yulgar or common fire : but this, in reality, is the ſame with the for- 

mer, only under ſome difference of circumſtances. _ VF 

Coll-#ed by at- It is collected, 19, By attrition: Thus, when two bodies are violently 
tries.  rubb'd againſt each other, a real fire is excited: And thus, a feel and 
flint ſtruck againſt each other, even in winter, they will grow hot to ſuch 

; ieee ren,, onenh i iih r 
PutreſaFtion of . 29, By the putrefying of vegetables, of what kind ſoever they be: 
OO throwing. water on hay, and then preſſing it cloſe down, with a 
board over it, it ſoon. ferments, grows warm, emits. ſmoke, and at length 

breaks into flame. But this method depends on the air, which being here 
compreſled, raiſes an attrition by the power wherewith it endeavours to 

expand, or ſet itſelf at liberty. And the ſame holds of all herbs.  _ 

Vigor fireof The fire thus produced, or rather thus collected, is pure fire, and diſ- 


the ſame nature 


nes ner" Covers itſelf by all its effects, perfectly alike, and equal to, the elementary 


fire; only that it does not reſide in ſo pure a ſubſtance. Thus, that ga- 
ther d from horſes dung, moiften'd with water, and cloſely preſſed, is 
found in all reſpects the ſame with that of a burning-glaſs ; yer this dusg 
is nothing but hay broke into very little pieces or ſhreds, and deprived of 
its juices And the reaſon why. the dung of other animals will not do the 
ſame, is, that horfes excrements are retain'd a conſiderable time in the little 
ſacculi of the inteſtines, while all the humidity may be expreſs d. So that 
even a horſe's dung, when under a Diarrbaa, will not have the effect *. 


* My Lord Bacon, indeed, ſuggeſts, that | have the very fame effect on the veſſel, 
the fire produced by any putrefied thing, | and the matters therein contain'd, as the 
is very different from ſolar Fire. But this | fame degree of the ſun's fire. The dung. 
is a deception : for that produced by the e. gr. of a horfe, being laid by itſelf for 

dauung of an animal, if it be rece ved in a | ſome time, grows incregibly hot. Boer- 
N veſſel hermetically ſeal'd, is found to ] haave Cod. Impreſ. | Th 
. | 3 E 


* 


* 


ſuch means, a fire is ſometimes 
meter can meaſure. | 


Theory of Cn zMmIsTRY. 
30, The third way of collecting this fire, is by the admixture of chemical r 
liquors: As when two liquors, which in themſelves are cold, being mixed wixtare of li- 
together, raiſe an. eſſerveſcence, and at length a vehement heat f. By . 
produced beyond any thing the thermo- 


Thus, ſpirit of nitre, and oil of cloves, ſuddenly mix'd, raiſe a fire gjivit of ni 
nothing inferior to that collected by M. Villette's mirrour : or, in lieu of a cloves. 


oil of cloves, any other oil, heavier than water, may be uſed: But ſuch 
experiments are not made without great danger. This method of col- 
lecting fire was firſt diſcover d by Ol. Borrichius. 5B, 


hoſh 
| br mi and vegetables. 


49, Fire is collected by the contiguity of air to certain bodies: e. gr. to 
us, which is a ſubſtance procurable from the putrefied parts of 
For, after extracting the water, oil, and ſalt 


from the ſame, if you continue to urge them with a vehement fire, you will 
have a blueiſh ſmoke, which ſhines in the dark; and which, being caught 
in a receiver, and condenſed by. proper cold, conſtitutes what we eall 
phoſphorus ||: which may be kept in water for twenty, nay forty years, 
without any diminution of its properties; but if expos'd to the air, 


immediately takes fire: whence it 
the air may excite fire. | 


+ Take ſome: ounces of firong oil of 
« vitriol, and ſhaking it with three or 
« four times its weight of common water; 
% tho both the liquors were cold when 
d pur together, yet in their mixture they 
4 will immediately grow intenſely hor, 
« and continue conſiderably ſo for ſome 
<« time. Boyle Mechan. Orig. of Heat. 

{| Phoſphori, in general, ſays M. Le- 

may be conſidered as ſo many ſpun- 

s, full of fire, or the matter of light, 
which is ſo weakly retained therein, and 
by ſo (lender a hold, that a ſmall external 
force is ſufficient to put it in a condition 
to exhale, in a lucid form, and ſometimes 
even to burn the bodies that come in its 
way. Aem. def Acad. An. 1713. | 
It has been above obſerv'd, that there 
is no body, which can be efteemed a 
magnet with reſpect to fire, i. e. no body 
which attracts it by any peculiar virtue, 
more than other; and yer our author here 
furniſhes ſome conſiderations on phoſpho- 
ri, which ſeem to evince the contrary ; 
at leaſt as they are ſtated in the printed 
copy. © The fourth way of collecting 
« fire, he obſerves, is in ſome meaſure 
© magnetical, 7. e. perform'd by means of 


| 


<* certain bodies peculiarly diſpoſed to im- 


„ 


appears, that the mere attrition of 


5th 


e bibe, and retain fire. For that there is 
« ſome peculiar agreement and attract ion 
« between ſire and certain bodies, is evi- 
« dent, among other things, from black 
„ bodies, which, as already obſerved, ab- 
« ſorb almoſt all the fire that falls on em, 
« whereas other bodies reflect a great 
© part of it, and ſome, all, Other in- 


i ſtances of ſuch agreement we have in 
„ the phoſphorus Balduin, and Bononian 


** ſtone; which when duly prepared have 
« all the characters of at tractives: thus, 
% being immediately expoſed in -a dark 
de place, they do not afford any light; but 
* y ig 
© expoſe em firſt to the ſun a while, and 
they will then ſhine in the dark, as ha- 
« ving imbibed a ſtock of fire, and lodg d 
« 'it in their ſpongeous ſubſtance, to ; 
« diſpenſed again by degrees, The like 


„may be ſaid of the phoſphorus made of 


human urine, and other chemical pre- 
parations, which receive ſuch a propor- 
« tion of fire in the preparation, and re- 
« tain it ſo well in their unftuous ſub- 
© ſtance, that it ſhall keep there, in wa- 
ter, for 20 years: and upon the firſt 
lay ing it open to the air, take fire, and 
* exhale in lucid fumes ; leaving nothing 
«« bekind but an ns like _— 
| 2 


N 


By phoſphorus, 


— 160 


Fire collected 
the mixturs a 
two I lid bodies, 


- 


1 


Theory of Cnrniorany 


5th Way of collecting fire, is by two ſolid, quieſcent bodies, moiſten'd 


a little, then ground, mix'd together, and preſs'd with a proper 
weight. Thus, if you take equal portions of ſteel filings, and ſulphur in 
powder, moiſten em with a little water ſufficient to form em into a ſort 


t ſalphur pet campanam, or oil of vitriol. 
% Not that we ſuppoſe the fire fix d and 
* quieſcent all the while in the body of 


e the phoſphorus ; for, that it has a real 


* motion all the while, is evident hence, 
<« that if you obſerve it in any dark place, 
« in the ſummer time, you will find 
it continually fulminating and emit- 
<« ring flaſhes: tho' with all this it ſcarce 
« loſes uny thing of the fire. So that the 
« fire is not fix'd in the phoſphorus, but in 
« a continual undulatory motion. | 

+ © By putting a conſiderable quantity 
of dry falt of tartar, in the palm of my 


40 


hand, and wetting it well with cold 


« water, there has been a very ſenſible 
« heat produced .in the mixture : and 
« when I have made the trial, with a large 
« quantity of ſalt water, in a viol, the 
« heat proved yery intenſe, and continued 
« to. be ſenſible for a long time after. 

le Mech, Orig. of Heat. 

Tis known that ſalt- petre being put 
„into common water, produces a ſenſi- 
« ble coldneſs therein, as it doth alſo in 


« many other liquors ; but the fame 


<« ſalt, put into a liquor of another conſti- 
« tution, may have a quite different effect; 
« appears by. mixing 8 ounces of fine 
« ſalr-petre in powder, with 6 ounces of 
« oil of vitriol : for: here a ſalt, not only 
« actually cold, but with regard to man 

<« other bodies, potentially ſo, mix'd wit 

« gil of virriol, which is ſenſibly cold 
«© too; quickly conceives a conſiderable de- 


groe of heat, whoſe effects alſo become f ſenſible heat. 
4 viſible in the plenty of fumes, emitted 


«by the heated mixture. And tho gun- 
«4 powder ſeems to be of a very fine na- 
« ture, yet if ſome ounces of it, reduced 
« to a powder, be thrown into four or 


4 five times as much water; it will very 


% manifeſtly impart a coldneſs to it; as ex- 
% perience made with, as well as without, 


« a ſeal d thermometer, has aſſured me. 


ol paſte, and thus hide em under ground, well preſs'd down; they will 
' ſmoke, heave, and at laſt catch a vehement flame f. Dr. Liſter, in his 


Vritings 


« T have made an experiment, ſays Mr. 
4 Boyle, in which two liquors, whereof 
„one was natural, did, by being ſeveral 
« times ſeparated, and reconjoined with- 
* ont addition, at each conjunction pro- 
* duce a ſenfible heat. An inſtance of 
« this kind we have in ſalt of tartar, from 


„ which, after it had been once heared 


© by the affufion of water, we abſtracted 
© the liquor without violence of fire, till 
the falt was again dry; and then puttin 
„on water a ſecond time, the ſame ſalt 
grew hot again in the viol, and produ- 
* ced the like heat a third time, and might 
« probably have done it oftener. 8 
Perhaps the heat may much depend 
© on the particular diſpoſition of the cal- 
« cined body, which being deprived of its 
« former ifture, and made more po- 
* rous by the fire, acquires, by ent of | 
« thoſe igneous effluvia, ſuch a texture, 


| © that the water, ved one by its own 


„weight, and the preſſure of the atmo- 
e ſphere, is able to get into a multitude of 
« irs interſtices at once; ſuddenly diſſolve 
« the alkalizate ſalts it every where meets 
„ with ; and briskly disjoin the earthy and 
« ſolid particles that were blended with 
them, which being exceeding nume- 
% rous, tho' each of them perhaps be 
% very minute, and moves. but a very lit: 
« tle way, yet their multitude makes the 
* confuſed agitation of the whole aggre- 
gate, and of the particles of the water 
Land ſalt, vehement enough to produce a 
th: Id. ibid. | | 
And the ſame that is here ſhewn of 
beat, does likewiſe a Poe of its oppo- 
fire, cold. Mr. Boyle obſerves, that a more 
* intenſe degree of cold may reſult from 
« a mixture, than was to be found in ei- 
* ther of the ingredients a-part ; and al- 
„ fo that & conliderable coldneſs may be 
begun between bodies, neither of them 


actually cold before they were put tor 


* 5 


« 
7 


* 
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Theory of CREMISTRr. | 
writings upon foſſils, obſerves, that che pyrites contains iron and ſulphar ;. 
whence it is, that when a little moiſten'd it takes fire. And hence, accord- 
ing to him, the pyrites under ground happening to be waſh'd by rills or 
l of water, kindles, and explodes: and thus ariſe earthquakes, vulca> 
nos. ere. | p R eee 
Tneſe are the chief ways of collecting fire, from which appears how enor- 

mous the popular opinion is, that fire can only be produced either by the 
| ſan, or ſome fire already exiſting under the earth. We add, that the quantity of 
fire in the univerſe, is fix'd and immutable ; and that in the inſtances now 
recited, we only collect more of it into one place, and conſequently leave 
the leſs in another: ſo that the hotter one place is, the colder is another. 
Hence Troy cannot be burnt without robbing 1da of its fire: and thus wa- 


”» 


ter freezes ſo much the more readily, and the more ſtrongly, as there is a 


greater fire not far off. 


« pether. Having brought a glaſs full of 
% water to ſuch a temper, that its warmth 
« made the ſpirit of wine in the ſealed 
« weather-glaſs manifeſtly aſcend, I took 
«our the thermometerand laid it in pow- 
« der'd ſal-armoniac, warmed before hand, 
« whereby the tinged liquor was made to 
L afcend much quicker than juſt before by 

« the water; and having preſently remov- 
«* ed the inftrument into that liquor again, 
< and- poured the warmiſh ſal-armoniac 
4 into the ſame, I found, that within half 
a minute or leſs, the ſpirit of wine be- 
gun to ſubſide, and fell above a whole 
u diviſion and below the mark at which 
it ſtood in the water, before the liquor 
« or ſalt were warmed. Nor did the ſpi- 
«<< rit in a great while reaſcend to the 
height it had when the water was cold. 


We took a ſmall ſeal'd thermometer, 
« whoſe ſtem was divided into equal 
« parts, by little ſpecks of amel, that ſharp 
« liquors might not eat off, nor ſpoil the 
« marks. The ball of this inftrument we 
«« pur into a flender cylindrical veſſel, and 
% more than cover'd it with ſtrong oil of 
« yirriol ; and left it there a while to be 
c reduced to the temper of the ſurround- 
« ing liquor; then we caſt upon it by de- 
« orees ſal-armoniac well powder'd, which 
2 e ſoon furiouſly wrought upon by 
« the menſtruum, @ ſeeming etterveſcence. 
« was produced in the conflict, with. 
great noiſe and much froth, which more 
than once was ready to run out of the 


hot, did really grow gradually colder, 


- 


<veflel. But for all this ſeeming ebulli- 
tion, the mixture, inſtead of proving 


E 


or two upon t 


« as appeared not only to the touch, but 
„dy the deſcent of the tinged ſpirit of 
« wine. But pouring this aQually cold 
% mixture into three or four times its 
„weight of common water, which was 
« likewiſe actually cold; this ſecond mix-- 
„ture immediately grew ſo hor, that L. 
„% could not keep my finger, for a minute 
e outſide of the contain 
= in laſs. Id. ibid. - 

To 12 ounces of ſal-armoniac we put 
© by degrees, an equal weight of water 
« and whilf the liquor diffolved the ſalt, 


and by the action produced a great cold - 


* neſs, we warily poured in 12 ounces of - 
«© good oil of vitriol ; whence a notable. 


degree of heat was quickly produced in 


„the glaſs, wherein the ingredients were 


“ mixed; though it ſeem'd untikely, that 


© the twoliquors, which uſually with ſal-: 


„ armoniac do each produce an intenſe, 


« cold; ſhould, upon acting together, 


cc produce- 
« bid. : 


the contrary quality, Id. 


% In moſt of the experiments hitherto. 


© propoſed; cold is regularly produced in 
« a mechanical way ; but in ſome ſort of 
« trials, I found the event varied by un- 
© obſerved circumſtances, ſo that mani- 
«© feſt coldneſs would be ſometimes pro- 
% duced by mixing two bodies together, 
« which at another time, would upon u- 
© niting diſcloſe a manifeſt heat; and 
© ſomerimes again, tho more rarely, 
«© would have but & very faint degree of 
« either. Ibid. ES 
* 


Away > 


ov proper under the name of ſulphur *. 


262 Theory of GRENMISTRT. 
Away, then, with that empty dread, that the world may ofie day be 
-conſumed by fire: for, from what has already been ſhewn, tis impoſſible : 
We mean phyſically, fo ; and without ſetting aſide the order of nature. 
0 is the apprehenſion leſs vain, that we ſhall come at length to want 


Of the Pabulum, or Food of Fire. 
Vine bow it goes NVIre, thus collected by attrition, &c. ſoon rs to periſn: but in rea-⸗ 
1 F lity only diſperſes again, in which e ö ſhewn, it does 
not affect our ſenſes, and conſequently periſhes to us. Unleſs, therefore, 
the fire thus collected, be ſome way or other retain'd, it ſoon diſſipates and 
diſappears, which diſſipation is found to be in the ratio of the denſity of 
. he ignited body or medium, wherein it exiſts. Thus red-hot iron loſes 
its heat much ſooner in air than in vacuo; in water, 850 times ſooner than 
in air; and in mercury vaſtly ſooner than in water; and fo of the reſt: 
the extinction being always the quicker, as the medium is denſer. 5 
Vatan by Now, to prevent this diſſipation of fire, it is to be ſuſtain'd by ſome 
5 proper matter, which we call its pabulum or fuel ||]. By pabulum, therefore, 
we mean any body, which applied to fire collected by any means, retains: 
Furl what. * jt in that ſtate, and prevents its diſperſion. - „ 85 
Different fs But this pabulum is not fire it ſelf, nor is it at all convertible into fire 2 


Fee. for if fire be ſet to ſpirit of wine, the whole of it will vaniſh, and be converted. 


into flame; and yet the whole may be converted again intoſpirit by the appli- 

cation of proper veſſels. And the ſame holds of ſulphur, or any other com- 

buſtible body, the minuteſt part whereof is not loſt in burning; as appears 
from trying it in veſſels exactly clos d. In veſſels open to the air, indeed, 

a great part is loſt, being carried off in flame, ſmoke, &c. But this only 
ariſes hence, that the principles into which the body is reſolved by fire, are 
volatile. Hence it appears, that the pabulum of fire is not converted into 
fire, notwithſtanding, that a great part of it diſappears, when lighted in 

. the open air, and to vulgar eyes ſeems converted into flame. | 

Oi er ſahbs, The only pabulum, or food of fire in all nature, is oil; commonly known 


| a There are two ways of preſervin „ One great effect of the matter of light, | 
'« fire; firſt by bodies, which receive and | diffuſed among terreſtrial bodies, is, ac- 


Fuel aſter buy- 
wing recoverable 


«gain. 


s retain it, without being deſtroyed, or 


< diflipated thereby: and ſuch are phoſ- 
«© phori, above mentioned. The ſecond by 
< affording it a continual ſupply of fuel, 
« ;,e. of matter proper to retain it, till 


** being render'd volatile, and diſperſed j ſuch in virtue of the particles of fire they _ 


in form of flame, freſh matter is added. 
Boerbave, Cod. impreſ. N | 


detained, and mix'd along with certain 


therewith forms oils, fars, and in a word 


all inflammable matters, which are only 


contain. What principally inelines us 
to this opinion, 1s, that in the * 


e 


cbrding to the younger Lemery, that being 


compoſitions of ſalt, earth and water, it 


* 
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all the oil, are found to damp and extinguiſh fire : and as to the ſpirit, nei- 
| ther does this burn; and the carthy part, no body will imagine, ſhould 


maintain fire ; It may indeed retain it for a while; but no otherwiſe than-- 


as gold, or a ſtone ignited will do. Accordingly, extracting all the oi 
from a plant, it ceaſes to be any longer combuſtible. 5 


263 5 


Thus, in vegetables, which feed and ſuſtain fire, there is no other in- on. e in} 


8 
* 


This oil is found in two manners : firſt in a ſolid, and ſecond= on appears * 
ly in a fluid form: In the firſt, are the oils contained in all vegetable manner. 


animal ſubſtances, and which appear in manner of a carbonaceous blackneſs. 


Thus, if you take a pound of the whiteſt wood, expoſe it in the middle 4 


of the fire, till it ceaſe ſmoking, and then plunge it in cold water; the 
white wood firft converted into a ſhining, glowing brand, will now be a 
black coal. And the blackneſs here, is only the oil of the vegetable 


rarefied by the heat of the fire, and ſpread o'er the ſurface of the 


earthy part of the vegetable. If che coal remain too long in the fire, the 
oil, too, will be diſſipated, and nothing left but the bare white calx or earth. 


| The caſe is the ſame in animals, which have nothing inflammable in em 0ilthe only com- 


Coal bat. 


beſide their oil, Their water and ſalt, fred of all oil, do by no means ſu- i + 


ſtain fire; and their earth is not at all combuſtible. Conſequently, animals 
can burn no longer than they have oil. This is evident hence, that the 
bones of animals, which while they retain'd their oil, would burn more 
fiercly than wood it ſelf ; yet, when that is gone, fo far are they from being 
combuſtible, that they make the greateſt oppoſition and reſiſtance to fire; 
as is evident from the refiners cuppels, which are made hereof: . 

Foo foffils, they, too, take fire, ſo far only as they contain. falphur-: their 


earth, water, and ſalts do none of them burn: nay, and their very ſulphurs, of f. ; 


and bitumens remain incapable of firing, as to their ſaline. aud acid parts; 
and are only inflammable as to their oily ones. f LY 

From what has been ſaid, we may gather, that oil is the only body in 
nature Which can preſerve fire; and conſequently, in this view, oil may 
be deem d a ſort of magnet or attractive, with reſpect to ſire ft. Now, oil 


5 +» i 


ſuch bodies, are reduced into ſalt, earth, wa- 
ter, and a certain fine ſubtle matter which 
paſſes rhro' the clofeſt veſſels; ſo that what 
pains foever the artiſt ufes not to loſe any 
thing, he ſtill finds a conſiderable diminu- 
tion of weight. 5 a 
Tis certain that ſalt, earth, and water, 
whether united together, or ſeparated, ne- 
yer become inflammable ; but eyen hinder 
or retard it, in bodies that are inflamma-. 
dle. Ir may even be advanced, that theſe 
principles are of no uſe in the compoſition 
of inflammable bodies, but to detain and ar- 


only riſes into the air under this form, 
when the inflammable body having been. 


ex 

cells or veſieula broken up, and the con- 
tained fire ſet at liberty. 
therefore, to be the matter of flame that. 
the artift loſes in decompounding inflam- 


+ M, Homberg, indeed contends, 


ſulphur or oil is fire it felf;- or that there 
is no ſulphur beſide fire, / In the —_— 
ub- 


of oils, ſays that author, their whole 


reſt the partieles of fire, which are the 


tance becomes reduced into à deal of a- 


oſed to ſome external fire, has had its 


It appears, 


mable bodies. DAem. de F Acad. An. 171 « 4 
. 


real and only matter of flame; andwhich 


art. 


flammable part but oil. For the water and ſalt, if thoroughly purg'd of i, een der 


* ks * 


* 
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„ e +. 
ON, "its quality. jg a body whoſe parts are eaſily diviſible, but. withal are ſo branchy and 
| : tenacious, that tis with difficulty they let each other quite go: in which 
it differs from water, whoſe particles are equally diviſible, but not {fo 
| branchy, nor catching ſo much on one another: as appears by pouring a lit- 
tle water on a poliſh'd mirror ; for it may be wholly wiped off again, wirh- 
out the leaſt ſtain ; whereas oil, and all oleaginous bodies, as ſpirit of wine, 


hes be bp. ene, reſins, c. will ſtill leave ſome mark behind. | 


coma ful. Oil, then, feeds and ſuſtains fire by its particles being hook'd, . 


adhering to each other, ſo as to ſuſtain the impetus or effort of the fire, 
which tends to divide and diſperſe them; and to be put into a rotatory 
motion, rather than let one another go: Which rotation is ſo exceedingly 


Ao affected by ſwift, that no body except fire can follow it with equal velocity. In the 


abe fire. mean time the fire, during this rotation, does ſo comminute the oil, and 


break off its branchy particles; that being no longer glutinous or adheſive, 
they cannot hang together; and conſequently become incapable any longer 
"How conſumed, to ſuſtain the fire, and thus are diſſipated, and the fire extinguiſhed; unleſs 


2 *-freſh fuel be ſupplied from time to time. 


| Whenceſomeois This oil, the purer and more ſubtile it is, the eaſier it is inflamed, and 


r fitrer for feeding fire : Thus alcohol, the moſt ſubtile of all oil, catches 
flame at the ſmalleſt fire; For it is to be obſerv'd, that no oil catches fire, 

till it firſt be heated; and that the coarſer and thicker the oil, the greater 

degree of heat muſt it conceive e er it lame. And hence the reaſon why 

alcohol, ſo fine and ſubtile as it is, ſhould take fire ſo readil y. 

The thinner oil The larger ſurface this oil is ſpread into, the ſooner it takes fire ; as 
words pare og is evident in certain bodies which catch, and. nouriſh the ſmalleſt ſpark.: For 
«catches fre, charcoal is nothing but earth thinly ſpread over with oil; or, it is oil it 
"ſelf, tretch'd over thin plates of earth, and thus extended to an infinite ſuper- 
fieies; the water, volatile oil, and ſalt, being all firſt carried off: as appears 

from the very method of making charcoal. Thus, if you apply a paper to 

che fire, it firſt expels its watery part, in form of ſmoke: then yields a2 

ſtench, and lets go its more volatile oils: then it grows brown ; and at 

length, when nothing but the earth and oil remain, black. The oil being. 


now ſpread into thin lamellz, in form of a blackiſh ſoot. 


queous matter, ſome inſipid earth, and a operations of this kind, give him plain ih- 
Airtle ſalt, partly volatile and partly fixed; dicarions, chat tis fire is the principle ſul- 


_ *thereal principle ſulphur, which connec-{ phur, and that this is the only active mat- 


ted theſe ſeveral ingredients together, to] ter in all bodies. 5 3 
make an oil, being loſt in the operation. To ſupport this opinion, he endeavours 
The ſame befalls the ſulphur, in all bodies} to ſhew that fire, or the matter of light, is 
Whatever, that undergo a rigorous analy- alwiys in motion and action; and that 
-ſis ; ſo that we have no politive way of ar: this matter may be introduced into the o- 
riving at the knowledge of its nature by} ther principles, change their figure and 
the decompounding of mixt bodies: hence 1 their weight and bulk, and con- 
He was led to examine it, by making ar-{ net em together, ſo as to produce all the 
tiſicial mixts or compoſitions. And the] mixes which fall under our obſervation. 
roſult, he aſſures us, of a gteat number of I Adem. de F Acad, Au. 179. 
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catches a ſpark ſo readily : not ſulphur it ſelf; And hence, to render gun- 


powder the more eaſily inflammable, the fineſt charcoal duſt is added to 


the other ingredients, nitre and ſulphur. _ 


* 


13288 


by only burning em to a blackneſs, and then extinguiſhing the fire : or, b 
making em undergo the greateſt degree of fire poſſible, in a cloſe veſlel. 
'Thoſe chiefly uſed for a ready ſuſceptio 


Now, coal may be either made of the parts of animals, or vegetables ; How mate. 


+ 


burnt to a blackneſs, and then immediately extinguiſhed ; or of ſmall wood, 


particularly the branches of beech, burnt in like manner, and then pulveri- 


ed; either of which catch the ſmalleſt ſpark of fire. 


1, The fineſt, and ſubtleſt ſort of coal; is that made of paper, burnt to 


: 155 0885 blackneſs, and then extinguiſh'd. This will catch the feebleſt 
' ſpark. DOE BY e , NO WO 
a 29, Linnen burnt, and extinguiſhed in the ſame manner, affords a pure 

coal, which very eaſily takes fire... © | * 
3, Soot, Which is nothing but oil it ſelf ſticking to the chimneys, 
readily burns; as plainly appears from conflagrations, which frequently be- 

gin in foul chimneys, from a ſingle ſpark of . e ono Bo 


_ 5 Which. Bodies are Pabula, or Fuel of Fire. 


4 
* 
A * 
* 


burn; but this is directly falſe, the tree abounding very much in oi. 
But the drier, and more ponderous vegetables are, the more laſting fire 


ter, &c. And hence, the more oleaginous trees, which yield balm, pitch, 
c. are uſed to be call d z2dz, torches. If, then, the oil be ſpent, either thro* 
time, the air, worms, or the like, and the wood turn'd carious, it becomes 
unfit for burning. So alſo, if a vegetable be deſpoiled of its oil by diſtilla- 
tion, coction, Oc. it will never burn. But add ſome of this oil to a body 
before no ways inflammable, e. gr. to mere aſhes, and they readily take fire. 
Green wood is uſually held incombuſtible ; and yer if it ſtay in the fire long 
enough to have its. aqueous particles evaporated, it burns better than dry. 
The reaſon is, that in the uſual drying, and withering, not the water only, 


but ſome parts alſo of the oil are exhaled. 


While a vegetable is burning, the fire not only moves the oil, but alſo agi- 


19, ALL vegetables, without exception, afford a food for fire. Jul. Caſar, an 
indeed, apd the elder Pliny, relate of the larch-tree, that it will not =*%/ 


* 


„ 


do they afford ; as containing the more, and the purer oil than thoſe ligh- 


n of fire, are made of linnen cloth Lr thereef. 
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Ibhbere is no the body feeds a ſparkling fire likecharcoal ; not any body that Gl it: a 


Fire agitates - 


tates and drives, in a ſort of vortex, all the branchy parts in the vegetable: and ther ps of the 
hence its effect becomes the greater, and the deſtruction it makes more conſi- 8 


derable. But it preys on the oil in a more eſpecial manner, by reaſon the te- 


nacity of its particles make it a kind of focus. And hence the flame, burning 


bodies put forth, is not fire, or oil alone: for firſt,” after the body is kin- 
dled, ſmoke ariſes, which, with the increaſe of fire, at length turns to flame. 


And ſmoke, in its paſſage up the chimney, leaves ſoot behind,. which by di- 
ſtillation, yields a volatile ſalt, an inflammable ſpirit, earth, and two forts: .9: increas 


* 


of oil ; which ſhews, that the flame did not conſiſt ef oil alone. And hence, {4 Hey. 
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fire does hot act merely by its own matter, but by thoſe ſpicula, and pieces 
of bodies, which it whirls round, and at length darts 22 . 

' Charcoal, fuel, The 2d pabulum of fire, is charcoal, prepared from vegetables; and 
EE all other coal prepared of the bones of animals which have oil in em, and 
| are capable of turning black by burning. For, ſuch as do not become black. 
in the fire, it is to be obſerved, inſtead of feeding, do really fuffocate, and 


wee prepared. put out fire. The manner of preparing charcoal is as follows. A quan- 


_ tity of any kind of green wood being heap'd up into a pile, with a little dry. 
intermix'd, to wakes it kindle ; and the whole cover'd externally with a 
- coat of turf ; fire is ſet to the ſame : when the whole heap is found ſuffi- 
ciently ignited, they extinguiſh it again, by caſting. in earth, and ſhutting 
out the air. By this means the whole heap is converted into black coal ; 
whereof, that is moſt priz'd by the chemiſts which is made of beech : 


next, that of oak. hz i 8 

Tes . There appears to be ſomething poiſonous in theſe coals ; for when kin- 
8 dled, they exhale a vapour, which if it be kept up, and confined in a cloſe 
| place, cauſes vomiting, makes a man reel, and at length ſuffocates and kills him. 
he nature of this poiſon is perfectly unknown: Hehmont calls it gas ſyſveſtre. 
Yet, is this a very commodious fuel; as it maintains the fire pure, and 
5 | makes it eaſily governed. 3 Libs — 
Turf, 3, Turf, whereof there are two kinds: the firſt, a glebe, pared from off 

| heathy grounds, in ſhape of a parallelopiped ; which may be reduced to the 

vegetable kind. The ſecond is dug underground, in a kind of fenny places, 


| Prat, Called meſſes: In peat-moſles, there is a ſtratum ſome foot deep call d Hack- 
| peat, which being dup up with proper ſpades, and dried in the ſun, affords _ 
Ls nature and fuel. It conſiſts of a fat, muddy, blackiſh earth, and ſeems to have a 


8 85 , ſhare of ſulphur : and the ſulphur always contains bitumen, which is a 
ſort of neutral between ſulphur, and vegetable oil. The baſis, then, is an 
earthy matter, which contains foſſil ſalts : but for the reſt, ir is of the vegera- 
ble claſs. The greateſt quantity of ſulphur is in that kind which yields 
ruddy aſhes not unlike crocus martis : the ſteam or ſmoke hereof is plainly ſul- 

phurous, and tinges the countenances of perſons fitting by it with a pale- 
neſs like that of death. Burt that fort which yields white aſhes, is the beſt. 

i. Origin. As to the hiſtory of turf, or pear: by the pieces of putrified wood, fre- 

8 quently dug up along with em, and by the hiſtories remaining of this 
country, which repreſent it as anciently cover d with woods; tis more than 
probable the places where turf are now found, were formerly woods, or fo- 
reſts ; which ſhedding their leaves, and at length the trees themſelves tum- 
bling, they became cover'd over with moſs, and thus, in proceſs of time, 

. ſunk to their preſent depth f. > ö oy. 1 

Durchtzfitsze. The Dutch turf have this peculiar to em, that when thoroughly fired, 

caliar qualities. they yield no ſmoke, but bear the fire with great firmneſs for ſome hours; 
when, at | th, op cure aſhes. For this reaſon, Mr. Boyle us d to pro- 
cure em, for his chemical experiments, from Holland. Bur their ſmoke, 

when but half lighred, is extremely noxiousz and eſpecially in a cloſe place: 
An account of a peat-moſs form'd ex- | by the Earl of C, in the Philoepbe 
Al in this manner, E Saat, is given w] Tad. Na. 330 1 N | 


ol * _ F ts E * 
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inſomuch, chatiewill ſufoeate. an nimal incloſed therein, without any pain. 
or p ion thereof. 
40, To theſe muſt be added 3 pi pit-coal, 458 our of pins or ning, int l 
form of a heavy, black ſhining glebs; ſeem 7 be a ſpecies of ＋ roo 
or pyrites : it contains 8 large quantity of ſulphur, which yet is different 
from the common e in chat it has leſs of the acid, and therefore does 
not ſuffocate ſo ſoon. feeds a flame ſo long as it remains black; but no 
longer: the flame bearing a near reſemblance to that which. vicre gives. 
The more cloſe and compact theſe 'coals, the more vebemently they bum; 
they are ſuppoſed to have ſomewhat of a metallic nature in em, by | 
make ſuch conſiderable alterations in bodies | T 
o this claſs likewiſe belong — mmm biromens anger, 
ver, naphta, petrol, agat, & c. Which are a purer ſort , | 
| y ; they contain an acid (piric good agaialt the plague, bur per- 
cious to the 
59, The ſat of all animals, which bums in aho fue 1 ad the olof Ahe 
as whales, &c. uſed to feed [1 be <1 : | 
Hither, likewiſe may be d the dn, of animals, which ſeed a 


. We may add, the ſeveral ductions which mo furniſhes 4 — 
| oils. "Such is alcohol, the laſt of the chemiſts — which burns quite | 


au edle fome any fume, or leaving any fre. Petroleum, Ge. f 1 

o VIEW 2 pre ee cd 0 
Now, as the pabulum of fire differs, che eff chemiſtry produces 6 — —_— 

i are found to differ. 4 


Thus, the fire of alcohol is the pureſt of all we know of, and is not ca-7 ol 2 
pable of being heightened : the next are the oils of vegetables, which, the- 
purer they are, the purer fire do they afford. 


But tis impoſſible perfectly to /purify an oil, or draw all that i is hetero 
geneous out of it: — will, at leaſt, a ſhare of water perpetually remain, 
which is perfectly incombultible. But in alcohol there is neither ſalt nor 
earth, nor water; and r it is rhe only perſecty e 8 
matter in the whole univerſe. next are. oils diſtill'd per ueftam: fer 5 
in boiling and ſhaking in the water, they loſe their ſalt and earth, . due | | 
come ſo much the purer, as the diſtillation. ic the ofzener repeated. | . 


„ The fnoke of Ob being very « uſeful thing jn chemi „ to. * 0 5 
10 offenſive, and other — — at-“ char coals, without — uſe of thoſe pots 5 
„ rending its uſe ; a way has been found] to which their ent price is owing. 
« to char and reduce it into coberent maſ-[* In Holland they have, likewiſe, a way of 
4. ſes, of a proper ſize. "Tis true it is ſold [4 charring peat, a kind of turf, which 
„ almoſt as dear as chareoal ; yet thoſe who“ might ſerve for fuel in chemical 'ope- 
« conſume large quantities, find it near“ rations, tho che manner of charring be 
* rwice as cheap, becauſe it laſts much “ not 8 known in ſeveral countries, 


longer, and gives a beat far more in- where, t m N 
Vene. elt herfors bo very By, Du Ert Fut 5-4 


Mm . | : 1% The 


7 
* * 


, f : ; * py 
1 A 8 : — , 4 i . % | 83 
. * 17 . 1 < 65 
: 8 2 1 bY A 3 £ 
2 J . 4 I LR * IF 
F ; ; H > F „ 


=. 
10, The pureſt of all fires, then, is that collected from thi 


which always remains immutably the ſame, and needs no pabulum to ſu- 


Rai h e : 
2, Next to this, we rank the pure flame of alcohol. © 1 
35 Then, the fire procured from diſtill'd oils, well puriſied. 
4, Charcoal yields a tolerably pure flame, being purg'd of its water, and 
falt, = a Is but oil and earch lefſf r. 
. 69, The moſt impure of all is pit - col. 
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The Effet? of Fire different, as the Fire is of a different kind. 
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ALL theſe e are to be well known, and diſtinguiſh'd by the chemiſt; 

. FA > the ſucceſs of any experiment, depending very much on the diverſity 

| olf fire: for tho all fire, in it ſelf, be perfectly ſimilar, and conſiſt of ho- 

mogeneoũùs parts, yet, the ſame individual fire being retained ſucceſſively 

in ſeveral pabulums, will have different effects; in as much as it acts by 
different mediums. So that tho? fire admit of no diverſity, conſidered as fire; 

yet it does, conſider'd as to the bodies it is inherent in. Even reaſon 

would tell us, that the eſſect muſt be different, if the operation be per- 

formed with fire of alcohol, from what it would be with vegetable turf! 
MIX. Boyle; in his treatiſe of the unforeſeen Failure of certain experiments, con- 

dludes, that a great number of experiments, ſucceſsfully executed by ſome; 

have failed in the hands of others, merely from their uſing a different kind 

c Giſh ef of fire. Thus wood, burnt in a naked fire, yields a ſmoke, which colleQ- 

9285 ed in a wag gre does a man no harm; unleſs, perhaps, it may” offend his 
eyes: but if the coals be extinguiſhed under water, or a weight of ſtones, 

aaäand then kindled again, their ſmoke is certain death, ſo that the ſame fire, 

of the ſame matter, in the ſame quantity, and the ſame place, makes diffe- 

rent changes in the ſame objects. So an animal being incloſed in the half 

exhauſted receiver of an air- pump, if a quantity of the ſmoke of turfs be 

throw in, it will ſoon be killed; but not with a like quantity of the 

| _ 1 bY EY g + 1 3 2 t hs i i 

tet tb, Na, © ery manner of blowing a fire, makes an alteration in its ef- 

81 fects. 1 Thus, w. have it from Aoſta Lib. IV. c. 3. that the filver; from 
the mines of Peru, cannot be fuſed by a fire blown with bellows, but only 

by fire blown With a wind raiſed by the fall of a cataract. In order to this, 

they lay conduit - pipes from the tops of rocks, thro' which the water de- 

ſcending, agitates the air, and thus raiſes a conſtant wind, which is taken 

up by certain tubes diſpoſed for'the, purpoſe, aud thus directed to the fire, 

— which, by this. artifice, readily melts-the metals. And twas, probably, 

bn ſome ſuch like account, that co gold, brought ſome years ago from 
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places, and yet in Fance was managed eaſily enou ng. 2 
lng e ne thrown plentifully upon fire, extinguiſhes the ſame ; as compreſ- 
ite. ſing the oils, and hindering their rotatory motion. But if the water be 
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out with the more vehemence ||. reaks 
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Air has a very great effect in the varying of fire: Thus, the beavier the % tov i of 


5 


air is, the more violently fire burns; and the lighter, the leſs : in vacuo it ſcace 


burns 


at all, unleſs ſome way collected, either by, heing reflected or refrac- 


ted. ti Tart GEMS DIE +8447 Ii $44e'F 10-4 Rome . Fo 
When the atmoſphere is lighteſt, ee eter ſtands the lowelh nigh of the 7 
n COR or 
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then is the action of fire the weakeſt; and yet even then it is much greater 
than in vacuo. This diyerſity, in reſpect of the ambient air, is particular= 
ly obſerved in the fuſing of metals; it being known, that at one time they 


will run much ſooner, and with leſs fire, than gt agother.,. Let is not air the 
ſoul of fire, as Centi voglio; nor the pabulum ez K other philoſophers; 

nor any way conducive to the production ther the generality of peo- 

le imagine. And as to what is urg d, that upon removing the air, the fre | 

| ama", periſhes; it is not univerſally. true ; as appears from the ob- Fire producidls : 
ſervation of Dr. Sare and others, who find that fire may be produced in ug. 

cuo, by mixing the ſpirit of nitre with an aromatic oil“. Add, that phoſ- Pe, ; 
phorus ſtill burns in vacuo-;, and that the more they take away the air from ; 
1 1 experiment of | '+ The truth is, in ſome caſes, the pre- n 
ba _ that —— . A eee . (he i Seele for ep, _ 8 v Oy * 
contained in the phoſphorus; in that it of light, or preſervation of fire: as ap??r-. N 


keeps it in, and prevents its conſumption, 
and diffipation. Hence, as ſoon. as the 
water is taken away, the heat and ſmoke 
immediately confeſs that the fire is break- 
ing out... Add, that air it ſelf does alſo 
ſeem, in ſome meaſure, to keep in the 
fire contained in hot water; and hinder it 

m eſcaping ſo faſt as it does in vacuo : 
Thus, heating two equal veſſels of water 
_ equally, and then putting one of them in 
u receiver; as you exhauſt the air, the wa- 


ter will boil vehemently; and ſoon become 


barely lukewarm; while the other re- 


maining in the open air, has neither boiled 


nor loſt any. ſenſible part of its heat. 
Something like this is obſerved in ſhining 


| wood; for ſome wood having rotted in the 
Freunde ſhall ſhine very briskiy when ta- 


_ ken out ; the fire having been kept in by 
the contiguous: earth: 
_ . two's continuance. in the air; f 
its light, and ceaſes to ſhine, . 


ut io 


ſay how fire ſhould thus be confined b 


pears from the burning thoſe bodies which - 
go out when the air is taken away; thus a 
flared candle being put in a receiver, and 
the air exhauſted, ts candle is immedi- 
ately extinguiſhed: nor Will the ordinary 
attrition of a flint and ſteel produce any 
ſpark of light in vacuo. On the contrary, on 
ome occaſions the abſence of the air is ne- 


\ eſſary to light: as will be ſhewnhereafter. 
cal in other caſes,” the light which 


Was — re ſeen! in the e aug⸗ 
mented upon ta way the air: as we. 
ſee in de dei Rae e by phoſſ TE 
us. £Graveſand, ib t. 
* 1 For the ſake of thoſe vyho thinb the 
5 attrition of conxiguous air neceſſary to 
4 produce a manifeſt heat, we placed ſome 


e een 
ei vement diſtance under Water, and caft 


{« the ſur's rays on it with a burning'glaſs, 
in ſueh manner, chat hot withſtanding 


es 


is hard to 


the refraction they Tuffer'd in paſſing 


. | |< thro the water; che focus falling on the 
ambient, looſe, porous bodies; or by What | 
dient, 4901g, porous A AL, * Hes} ſometimes” ſmoke, and, quickly 
% G mmunicate u de 
ne melf it, if not aldte make it boi B 
1 Mech. Orig. 
of $94 #3 
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ſs -would produce: ſometimes bub- 
greg-oftheart, able 
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When ef Un EN rA 
ir, ehe brighter till it ines. Beſide; that fire muſt be very copious in the 
regions about the ſun, where no body will expect to find air“. 


270 


1 i All the uſe of air, then, in our vulgar fire, is to make a kind of fornax or 


bates to fire. vault around it, and thereby reſtrain and keep in the oily particles, and 
prevent their flying off roo haſtily. ' Henee, upon a total removal, or even 
a diminution of the preſſure of the air, that fire goes out: and hence it is, 


that the lame pottion of air ſhall not always be able to maintain the ſame 


fte; in that, air being farifed by heat, its preſſure becomes diminiſhed. 

This preſſion, and repreſſion, is continued ſo long, till the pabulum be broke 

{wall enough for it to paſs thro' the pores of the air, and ſo fly away. 

"How: fire' goes When this-happens, we ſay the fire is ſpent, i. e. the combuſtible part of the 

1246 fuel is diffuſed rhro* the pores of the air; and the fire, of conſequence, turn 4 
JJ 699917 93 07.3990 Yew yo 66 

+ Air, therefore, acts no otherwiſe-on fire, than as it confines, and keeps 

10 the pabulum : And hence, the heavier the air, the fiercer the fire, and 

Bellows, "their Vice Verſa. And thus we ſee why bellows vibrate the fire, and increaſe its 


we. RAE For new air being thus forcibly thrown in, and che atmoſphere, by 
his means, coming to prefs nearer and cloſer, drives the combuſtible mat: 


ter into leſs compals, and ſo lays it more obviouſly expoſed to the fire. | 
Culinary fire its And hence we ſee what our culinary fire is; vid. a congeries: of the in- 
nature an7 224 finitely minute particles of elementary fire, forcibly thrown on a matter ea- 
'pableof liquifying by ſire: which agitating and whirling round the oily 
_ *particles of the fuel, divides and attenuates 'em the agitation, withal, being 
ſo ſwift, that nothing but fire can keep pace with em; ſo that a collection, 
or continual geceſſion of fire, is hereby made. By this agitation, the ha- 
mous parts of che oil are gradually broke off, and thus the whole, at length, 
are rendered volatile; the vault of circumambienc air, all the while com- 
preſſing the ſaid particles with its own weight, which is equal to 32 cubic 
feet of water, ox 29 inches of quickſilver, and thus 9 and repelling 
dem, und collecting them about the place. And if chis preflure of 
the air be increaſ 1 by any art, as by blowing with bellows, Tc the fire 
,, . mie ab earn, 
If one of the above mentioned circuniſtances be wanting, the fire muſt 
| Bow Thus, if che vault be wanting, there will be no triture ; or, if it 
e too much increaſed, then the particles of oil being incumber'd, will be- 
Some unit for the btisk rotatory motion neceſſary to ſuſtain fire. 


| + * We took a piſtol, and having firmly 1 the trigger, and obſerv'd, that the force 
'«ry'd it to a flick almoſt as wg the « of he firing of the lock, was not ſenſi- - 
2 8 of the _ ＋ we . 1 with} 
1 pov then coc -it, we 

= faflened. the trigger to one end of a 
"« ſtring, the other being faſtened. to 
the key in the cover of our receiver: 
this done, we-conveyediche whole ap- 
* paratus into the veſſel, which being perceive, but that the ſparks 
s cloſed up, and emptied after the uu « of fire moved upwards, downwards, and 
% manner, we turn'd the key in the cover, “ ſideways, as when out of che receiver. 
and thereby ſhortning the ſtring, pull d | Boyle, Phyſe Mech. Exper, on Air. 


| as 
te ſparks of fire, as, for ' ought we could 
4 Sccelte, it did in the open air. Upon 
44 often Wend eriment, we 
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We of Cunmts TRY. | 
"Fire itſelf, | | 


we know, naturally rarefies the adjoining air; and re- 
pels, or drives it off, eſpecially when any flame ariſes; and thus makes a 
ſort of vacuum, in the middle whereof is the fire and fuel. But action and 
reaction being equal, the more the fire impels the ambient air, the more 
does the air repel the fire: And thus is the attrition increas d. So long. 
therefore, as there are oily parts remaining in the fuel, 5. e. parts not 
comminured or ſubtilized enough to be thrown off, ſo long the fire remains. 

The greatneſs or ſmallnefs of the fire, therefore, depends on the greater 
or leſs quantity thereof collected into one place or Focus. In effect, we can 
ſcarce imagine it poſſible to increaſe or diminith any of the 1 1 2 
the motion of fire: So that theſe muſt be look d on as out of the queſtion- 2 : 

Fire, thus collected, and thus ſuſtain d by fuel, after it has done burn- Reid of fn. 
ing, leaves two kinds of matter behind it: 1, afhes 3 and, 2%, ſmoke. 

Aſhes are the fixed ſalts and earth of the fuel; and ſmoke the volatile 4s. - 
od wee tens 8 C 

Smoke, paſs d thro? the fire again, catches flame, and may thus be burnt a. | 
or conſumed quite away. 5 | 113 . . — 
Ix is obſerved, that groſs bodies, when they yield their utmoſt flame, | _ 
afford both ſmoke and aſhes : when the flame 1s more moderate, the fuel, : 
withal, being ſuppoſed well ignited, they only afford a very light ſmoke 3... _ 
and when the flame is dwindled to a very ſmall degree, they yield no- 
thing but aſhes, The ſmoke is only ſuch parts as cannot be diſſol ved in 
the fire, by reaſon the fire has not yet attain d a ſufficient velocity ; and 
hence it appears chiefly when the fire is firſt lighted ; and diſappears again, . 
when that has arrived at its pitch. Hence, alſo, if the fire be ſufficiently 
fierce,. when new fuel is thrown on, no new ſmoke ſhall ariſe ; there be- 
ing force of fire ſufficient to diſſolye it. Add, that the degree of fire is 
preciſely according to the quantity of the fmoke „ and the greater the 
fmoke is toward the beginning, the greater will the fire be, When it has 


attain'd to its velocity. Ro 

5 Direction f Fire. 8 5 
EE being already ſhewn, that fire is the principal inſtrument in che- Fre, ber t b. 

L miſtry, it naturally follows, that its force is to be directed according u e 
to the intention of the operation. Now, the force of fire depends on the | 
greater or leſs. quantity thereof, collected in the ſame place: for we hardly 
conceive it poſſible to increaſe or diminiſh its motion, and make any al- 
teration in that reſpect. FR | of * , 

'The whole art of chemiſtry, then, conſiſts in collecting and direQing 
fire to a degree ſuitable to the divers occaſions : For it is evident, at 
firſt fight, that the degree of fire neceſſary to fuſe metals, is by no means 
proper to produee ſpirit of wine. GVV 5 ö 
Wes are indebted to the mathematicians for a method of eſtimating fire, i fimors. 

and of raiſing and keeping it up to any degree at pleaſure: This is done N 

by means of the thermometer, the uſe whereof the ancients were unac- 
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Forr degrees of The chemiſts uſually reckon four degrees, of fire; the three former 
8 whereof may be meaſured geometrically, by the thermometer: but the 
laſt is too violent for the thermometer · to endure; ſo that we are here ob- 
liged to have xecourle to another kind of regiſter. Rupes r naß, * 
„ „ H. he various Degrees of Firr. A en e 261} ann 
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3 120 „ % h ĩ ¾⁰— . ˙ ot.” i 
| 3% That of TH E firſt degree is that equal to the warmth of a healthy body. This 


2 * + * 
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is determined by applying a thermometer to the perſon's mouth, 
(Which is to be ſhut) and holding it there till the heat of the body be 
communicated thereto: Then, noting the degree, on the ſcale; the fire, in the 
furnace, is to be rais d till it bring the ſpirit in the thermometer to the Tame 
848 degree. This degree is alſo had, by applying the thermometer Ne Neb 
LO” brooding over her eggs ; ſo that ſome, by keeping the fire conſtantly to this 
Its , degree, have hateh d chickens out of eggs without any incubation. 'By 
this fire, all digeſtions, eaſy ſeparations, ſolutions, gentle diſtillations, fer- 
| mentations, and putrefactions are effected. For this reaſon it is ſaid to be 
| *the digeſtive fire, or that which ſeparates into homogeneous parts. 
; Tis this which makes all things live and grow. This fire was taken no- 
| rice of by Hippocrates,” who obſerves, that bread and life are effected by a 
. entle fire. | be | J oy 
2, That of a a The ſecond degree is that which affects the body of a ſound perſon 
2% with a ſenſe of pain, but without deſtroying the parts: Such is the heat of 
f, a feveriſh perſon, or that of a ſummer's ſun, which ſcorches, inflames, 
and bliſters the sxin. This is a Mean between the heat of the firſt degree, 
and the third, which is that of boiling water; and therefore is eaſily de- 
_ _ termined by the thermometer. )) PW Quf nn TS 
Tis uſes This degree ſerves to make ſolutions and ſeparations of the harder and 
heavier bodies, which the former is not equal to; as alſo to make fixa- 
tions of ſome others, as mercury, by a gradual introducing of fire into the 
ſame : It makes the ſerum of the blood, or the white of an egg to co- 
aleſce ; and thereby cauſes deadly inflammations. But digeſtions, fermen- 
| tations, and putrefactions cannot be effected hereby. . - 
'$*, That of boil- The third degree is that of boiling water, which deſtroys the parts of 
i 24". animal bodies, produces mortifications, and death. This degree is per- 
fectly ſtable, and permanent; nor is there any increaſing thereof by auß 
art. As ſoon as water has attain'd the degree of boiling, provided it be 
pure, it is not capable of conceiving 85 further heat; tho an hundred 
times the fire were applied; as was firſt diſcover d, by help of the ther- 
mometer, by Monſ. Amontons *. Ps 70 . 5 


1 ve. This degree of fire ſerves, in many caſes, to ſeparate, attenuate, and fix; 
and is uſed in other operations, where the former degrees are too weak. 


; * But different liquors under the ſame | to 130. And yet the heat of boiling 
=. tate are very differently hot: Thus, the | mercury, exceeds them all by many de- 
| „ heat of boiling water is ſcarce one fourth | grees: Heat beyond this, is ſcarce mea- 
of that of boiling oil of vitriol; the latter | ſurable, (in regard it burſts the thermo- 
railing the ſpirit in the thermometer to 540 meter) excepting by the fuſion of the dif- 
or even 560 degrees ; and the former only I ferent metals. Boerbaave Cod. Impreſs © 
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of metals, which imbibe ſo mu 
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is that which deſtroys all things, except metals ; which, 4* Fuſes mul. 
however, it fuſes. And hence this degree is aſcertain'd from the fuſion of 
metals; for the thermometer cannot meaſure ir, as not being able to hear 
ſuch a force of fire, without periſhing itſelf. As the degree of boiling 
water cannot be heighten'd, ſo neither can that of melted metals; for as 
ſoon as they begin to run, they have already conceived the utmoſt degree 
of heat they are capable of. In other reſpects, however, this degree is 
very indeterminate ;z inaſmuch as different metals require different degrees 
of fire to fuſe them. Bur theſe different, or ſubordinate degrees; we have 
no way yet of meaſuring preciſely. e 
This degree ſerves in a great number of operations, partioularly about I: «ſe. 


metals; where the other three are too ſlack ; and is the utmoſt degree 


known in any of the preceding ages. And as the former degrees are de- 
termined by the thermometer; ſo is this by the melting of iron or copper, 
which, of all others, are the hardeſt of fuſion f. 5 
But, to theſe four, a fifth degree has lately been added, which not on- 
y liquiſies, but even volatilizes all metals; making them fly off in fumes. 
n the year 1690, M. Tſchirnhauſen,.+ German, invented a ſort of burning- ohe fis fre. 
glaſſes, in whoſe foci nothing would remain fix d, but even gold itſelf eva- 
porate: And this is the laſt and higheſt degree of fire yet diſcover d. 
Beſide the five above- mentioned grand degrees of fire ; there are a great 
_— of other intermediate ones; Which are eaſily known, and deter- 
HERE are five prineipal ways of varying the degree of fire. _ Fire vari ac: 
I , By the different weight of the fuel, or pabulum ; the rules d 
whereof is this, that the heavier the fuel, ceteris paribus, the more intenſe pabulum. 
tlie fire. Thus, ſpirit of wine affords. a weaker, gentler, and leſs de- 
* flame, than oil of turpentine; and this, again, than pitch or 


Spirit of wine only burns in its ſurface: Whence, the amplitude or ex- 
tent of ſurface being given, the degree of fire it will raiſe, is eaſily 
found. Nor will this degree at all vary in equal ſurfaces,  unlels there be 
a difference in the denſity or lightneſs of the fire: So that the flame of 
ſpirit of wine may be kept to the ſame degree for years together ; except- 
ing for what alteration ſhall accrue from changes of the atmoſphere. 
After the fire of this ſpirit, we have gentle ones from all light, porous 

bodies, as hairs, feathers, {pongy woods, c. The laſt and utmolt js that 
ch the greater fire, as they make the greater 

reſiſtance thereto. . 5 EN 


2, According to the quantity of the fuel: It being a rule, that tlie 25, quantity of - - 
greater the quantity of fuel, ceteris- paribus, the ſtronger the fire. Thus, f. | 


1 The four chemical degrees of fire are | firft degree is that of a healthy perſon; the 
ſometimes alſo taken from the different | ſecond, that of a feveriſh perſon: the third, 
ſtates of the human ax and eſtimated | that of a inflamed; e. gr. by hot wa- 
by their ef thereon: In this iow, th | cer the fourth that of boiling burt, 


/ 
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a larger quantity of coals contain more fire than a leſs; inaſmuch as the 
former colle&s more than the latter. ns Fo 09 We 
According to the 30, According to the diſtance of the fire from the object, in this pro- 
| portion; that the greater or leſs the diſtance of the fire from the object, 
the greater or leſs is its heat in reſpect of that object; and this, according 
to the Engliſb philoſophers, in the ratio of the ſquares of the diſtances. 
Thus, if fire be one foot diſtant from a body; and then removed to two 
feet: its action in the latter caſe will only be one fourth of that in the 
former. So, if removed three feet, it will be diminiſhed nine times; if to 
four, ſixteen times, c. | "oy 


But we have made ſeveral experiments to this purpoſe ; in all which 
the rule has been found to fail. The reaſon of the failure is this, that the 
intenſeneſs of heat does not depend altogether on the quantity of the fire, 
as the rule ſuppoſes ; but alſo on the nearneſs of the fiery corpuſcles to 

| _ ont: which makes them act with a new force: as has already been 
obſerv'd. os ZZ ͤ OS pO Cs TEND 

Thus, if you have two little fluctuating fires, their force will be found 
conſiderably greater when join'd together, than when at a diſtance from 
each other: For, in ſuch caſe, they do not only act as two fires, . e. with 

double the force of either; but as they aſſiſt, and increaſe each other s 
force by a ſort of attraction which is between them. And for this attrac- 
tion, no rule or canon was ever aſſign dc. 8 8 1 5 
The quantity of. 4, According to the quantity of air blown into the fire; the rule 
win whereof is, that the greater the wind, provided it be not ſuch as ma 
break the aerial vault incumbent on the fire; the greater, cateris paribus, is 
the fire, For, by violent blowing, the combuſtible particles are put into 
the quicker motion: and by this means a great attrition enſues, and conſe- 
quently a greater quantity of fire is collected. The fire, therefore, muſt be 
the brisker ; but, at the ſame time, the pabulum conſumed the ſooner. _ 
i 4 30, According to the ſolidity of the medium, or body interpoſed between 
the ed. the fire and the object; after this rate, that, the more ſolid the interme- 
diate body is, the greater heat, cæteris paribus, does it receive from the 
fire, and gommunicate to the object. Thus, a vapour-bath communicates 
a leſs degree of heat to the body to be diſtill' d, than a water-bath ; and 
this, leſs than a ſand-bath ; and this laſt, leſs than a bath prepared with 
ſteel-filings. For all bodies, expoſed to the ſame fire, conceive heat in 
proportion to their ſeveral ſpecific gravities. And hence, if a piece of me- 
tal, or ſtone, or'ſand,' be put in water, and both be ſet to the fire; by 
that time the water is barely warm, the metal or ſtone will be paſt touch- 
ing. And thus it is, that keys, in the pockets of perſons ſitting by the 
fire, are frequently found very hot, while yet their clothes are bur little 
the warmer. i | . wh | 
If it be ask'd why this does not hold in mercury, a body much heavier 
than all ſtones or metals, except gold; and yet not ſuſceptible of near their 
degree of heat? We anſwer, that it is of ſo fluxile and volatile a nature, 
as not to ſtand the action of a ſtrong fire long enough to conceive its utmoſt 
heat; but flies off in fumes upon the firſt approach of fire: And hence the 


Theory of CHEMISTRY. ä 
intenſeneſs of the heat of a bath of iron or ſteel-filings ; that matter being 
very heavy, and at the ſame time not eaſy of fuſion. | =; 

f the footing of this rule of the denſity of mediums, the gentleſt fire 
we can make, is in air. For, if you have two equal cylinders, the one 
full of water, and the other of air, and expoſe them both to the fire; that 
with the air will not heat near ſo faſt as that with water. > PG HOVE 

Next to air comes ſpirit of wine, which is lighter than water. - | 
And hence the invention of chemical baths, which are divided into air, Baths. 
vapour, and water-baths ; the effects whereof may be increaſed to boiling 
water. | | 

Rook what has been ſaid, the manner of managing fire will be eaſily con- 
ceiv'd. 
The bigheſt degree of fire, is that which calcines all bodies; which can 
only be had from the ſun: as in M. Villette s mirrour, Cc. 8 | 
Tbe leaſt degree we have known, is that obſerved about fifteen years 
ago, by the thermometer, in Hre/and ; the ſpirit rifing ſcarce ſo high as one 

jviſion. 5 | 


Now, fire, acting in ſuch various degrees, produces various operations: 
For the ſame which gives life to a man frozen with cold, is able to kill one 
in a due ſtate of health, . | He ET 
It is a celebrated queſtion, long controverted among the chemiſts, Whe- 
ther fire, when applied to ies, does only ſeparate their parts ; or whe- 
ther it does not likewiſe change them? Mr. Boyle has labour d the point in 
his Sceptical Chymiſt, and ſhewn beyond contradiction, that fire changes Fire changes bo- 
and compounds, as well as ſeparates. . And this ſingle conſideration one“ 
would think ſufficient to evince it; viz. that in ating upon ſeveral bodies, 
it inſinuates itſelf into them, and fixes in them; ſo as eaſily to compoſe one 
body therewith. 'Thus lead remaining over the fire, after fuſton, increaſes 25 
in weight: And thus ſalt of tartar, tho* by the firſt fuſion it loſe of its 
weight, yet coming afterwards to be calcined, it gains; and this the more, 
the more it is calcined. Add, that phoſphorus muſt needs borrow its ſhining 
parts from the particles of fire fixed therein during the diſtillation : for it 
cannot be ſuppoſed to have pre-exiſted ſo in the human body. Nor are the 
productions of fire ſimple, as moſt have imagined : Thus; that celebrated 
one ſalt, is reducible into ſpirit and earth; and oil into water and earth. 
This fire is not an univerſal diſſolvent, but a comparative one only. For, Fire does mot- 


1, If gold and filver, melted together in the ſame veſſel, remain in- a 1 
continued fluor for months, they will be never the nearer to a ſeparation. ſeparate all. 


2, What it does diſſolve, is not reduced thereby into its laſt elements 

or corpuſcles. 17 5 5 

3, Ir mixes abundance of things which before were not mix'd; e. gr. Mises bodies, 

mercury and ſulphur, into cinnabar. _ 85 CO ns WO 8 

4, It conjoins divers things: which are eaſily ſeparated again by other ci 

means; e. gr. gold and ſilver, which aqua fortis ſeparates. 85 = 

| 5®, It unites ſome things, and ſeparates others, according to the degree Unite, or ſepa 

it is in: Thus, it muſt be in a moderate degree to mix melted gold and 2% Shape" PR. oj 

ſilver; and in the higheſt, for mercury and ſulphur, 4 15 
| 9 8 25 Nay, 


Oppoſite 
2 
degree. ; 


Different effect 6 
pur in a cloſe veſſel, but with eaſe in the * air. 
r 


Bats, 


_ 


Fu 
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Nay, and the ſame degree ſhall have oppoſite effects: Thus, a vehement 

2 render om ſalts, Cc. — 295" ; and yet the ſame convert 
ſand and a fixed alcaline ſalt, into glaſs, which is a body almoſt immutable 

by fixe, air, and all other bodies. oo 
6®, It varies according to the application: Thus, it will not Kindle ſul- 


* 


f o 


r | „ | 

Fire, - therefore, is no. univerſal ſolvent : it fixes, as well as volati- 
lizes ; unites. as well as ſeparates; compounds as well as. analyzes: And 
further, fire is not a pure or ſincere diſſolvent; as it does not ſeparate the 
parts, without making alterations in them. Thus, if you reſolve wine into its 
principles, viz. oil, water, ſpirit, Cc. and reunite or remix. theſe. prin- 


ciples again, you will by no means have the ſame body as before. oe 
We cannot; therefore ſaꝝ of any production of fire, that it exiſted in the 
body before——Conſequently, the productions of fire are not ſimple. __ 
Nor does fire render all things volatile: The Adepti, for inſtance, have 


found, that the firſt matter or baſis of metals, viz. mercury, which by a 
vehement heat evaporates ; if urged by a gentle equable one, as that of the 


firſt degree, long continued.; becomes united or incorporated with its ſul- 
phur, into a, fixed maſs ; which the ſecond. degree fixes yet further; the 


third further ſtill; and the fourth w_ fuſes *. Again, if you take a quan- 


« dipett- by a proper heat, we find, that, | * bear to be kept red: hot the of 
e he of any other nt | eg our hots, En Be 


tity of oaken-wood, (lit it into thin, ſhivers, and expoſe it for ſome. years 
to the air, and then burn it; you will get no fixed. falt from the ſame; 
and yet the ſame. wood, burnt green and new, will afford a large quantity 
of. fixed ſalt. So that, in the latter caſe, the fire ſeems. to have fix d the 


ſalts, which before were volatile. 


Hence, according to che various degree of fire made uſe af, various pro- 
ductions ariſe, | e WOT OM RR Re I REY 


GENERAL COROLLARY, 


B. this fire hitherto deſeribed, we are able to ſeparate, or unite, theſe, 
or thoſe bodies, and produce theſe, or thoſe effects: But we cannot 


ſay of fire univerſally, that it burns, it unites, or it ſeparates ;-for. this 
_ would be contrary to experience: The utmoſt we can ſay, is, that a certain 


degree of fire, applied to a certain body, has this or that particular effect. 
The nature of the object, of the fire, and of the medium, are all neceſlary to 
be taken in, and conſiderde: Aud yet, were we. ſure of all theſe, even 
then there are other particular circumſtances enough to prevent our 
aſſerting any thing univerſally, 7. 1 


Common quick-ſilyer, being duly | © ter, it will. radually ceaſe to flow 
„ purified with iron and * be- | « and at — * — into a fix'd pow- 


comes moro fluid and active than before; © der, which weighs more than the mer- 
and yer, putting this ſame mercury to | © cury at firſt did; and which will even 
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E. now eee conſider air, which is the ſecond univerſal. 4 
inſtrument of chemiſtry; there being no operation performed 

= by fire, without the intervention of air: unleſs, perhaps, thoſe 

few done in the exhauſted receiver of an air-pump. 3 | 

By air we mean all that fluid expanded maſs of matter Which ſur- Defines. 
rounds our earth, in which we live, and walk; and which we are con- 


* 7 


tinually receiving and caſting out again, by reſpiration. 


; 4 ; 


This maſs conſiſts of three different kinds of matter; viz. 19, Of fire, Is confliracnr 


which is an inſeparable concomitant of air, and is. equally diffuſed thro* ?“ 
the ſame ; 2®, Of exhalations, raiſed from all kinds of bodies; and 3%, Of 

a certain aerial matter, or air properly ſo called. 

Air, . may be conſidered in two reſpects; either as it is an 
uniyerſal aſſemblage or chaos of all kinds of bodies, or as it is a body 


indued with its own proper qualities. 


I. HAT chere is fire contained in all air, is evident from what has .. 
8 been already ſhewn of fire's exiſting in all bodies, and all places: 


in effect, tis to this fire, that air ſeems to owe all its fluidity; and were The cauſe of the 


that fire totally removed, it is more than probable the air would coaleſce of air. 
into a ſolid body. For we find, by actual experiment, that the air con- 
denſes, and contracts it ſelf ſo much the more, the leſs degree of warmth : 
it has; and on the contrary, expands it ſelf the more, as the heat is 
1 - CO i Seb FE PR e % 04 260 
0 Thus, in all the intermedigte degrees, from animal warmth, to the 
utmoſt degree of cold art is able to produce, we conſtantly obſerve, 
the air to grow continually more and more contracted, denſer and hea- 
vier; and conſequently nearer to the nature of a ſolid.: But the little 
degree of fire ſtill remaining, continues active, and thereby prevents a 


4 8 


\ * Not unlike to this, is that diviſion of |the Atmoſphere, The ſecond may be yer 
Mr, Boyle: The atmoſpherical air that author | more ſubrile, and conſiſt of thoſe exceedingly 
con jectures to conſiſt of three different kinds | minute atoms, 'the magnetical effluvia of 't 
of corpuſcles ; the firſt, thoſe numberleſs par- earth, with other "innumerable particles ſent 
ticles which, in the form of vapours, or dry | from the bodies of ing celeſtial luminaries, and 
exhalat ions, aſcend from the earth, water, mi- cauſing, by their impuls, the idea of light in 
nerals, vegetables, animals, c. in. a word, | us. e third ſort is its characteriſtie and 
whatever ſubſtances are elevated by the celeſtial, eſſential property, we mean permanently elaſtic 
or ſubterraneal heat, and thence diffuſed into] parts. Hiſtory of Ain. 


Oo 727 oO... 


* 


| 
1 
. 
' 


8 
* 


the heavenly 


3 attracted by the ſeveral planets within whoſe 
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total concretion: For there is ſtill fire remaining; and even the ſmalleſt 


fire will produce motion, which is inconſiſtent with firmneſs, 


As much frein Air, therefore, is always warm, or has fire ; which concluſion I had 


. ffir an opportunity laſt year of confirming, by a great number of experi- 
ments: in the courſe Whereof, I made appear that the degree of fire 
in air is the ſame with that in alcohol of Wine 

This fire, equably diſperſed thro' the atmoſphere, tho incapable of 

ing totally ſeparated from the ſame, may yet be diminiſhed to dny de- 
giree at. lea ure. 1 1 TP I „ ie 


8 verteries muſt be various, as it is varioufly affected there ß. 
dien. Air, we have obſerved, is kept moving and fluid by means of the 

. fire, and in proportion thereto: for no degree of fire remains conſtant, 

but is perpetually either increaſing „„ ©0595 4 HOW 


Ai, varied by And ſince the air lies open to the influxes of the ſun and ſtars, it 
n 


* Beſides the alterations in reſpect of .heaty forib, excites, and raiſes the motions, proper- | 
and cold, drought. and moiſture, to which our] ties, and powers, peculiar to them. Whence, 
atmoſ} eue is Table from the heavenly bodies; according to the angle they make with that 
very great philoſophers have ſuſpected that there| grand ee and the degree wherein they 
may be other more immediate and ſpecific ones. are enlightened, either by its direct or oblique 
Sir J. Newton ſuppoſes, that the vapour which| rays, in a near or remote ſituation in reſpect 
makes the tail of comets, coming. to be exceed - of the earth ; the effects of the powers, vir- 
ingly rarified and agitated in their _— t0-j-tues, and tinctures proper to each, muſt be 
ward the ſun, may driven and diffuſed thence| more or leſs perceived by us. Hiſt. of Air. 
"thro? the heayenly ſpaces, and ſo come to beſ As the other planets, ſo aſſo our earth, 
att © is not only enlightened, warmed, cheriſhed 
5 and made fruitful by the influence of the ſun; 


| ſpheres of activity it chances to be thrown. ]! and n | 
Thus mixing with their atmoſpheres, ſays he,“ but it hath, moreover, its proper magnetical, 
it way afford them a freſh- ſupply of water,“ planetary force, awakened, fermented, excited, 
to defray. the continua expences thereof in and agitated thereby; Which it ſends back 
vegetation, putrefattion, &. He adds, that]! with the reflected light of chat luminacy, By 
be fiiſpe&ts the fineſt,” pureſt, and beſt part of | this means alſo, the ſeminal diſpoſitions, . o- 
our air, that, in effect, whereby life is ſuſtained, ]“ dours and ferments, lodged in particular 
to be principally derived from the Comets, {© regions and parts hereof, emit and diffuſe 
- Phil, Nat. Princ. Math. l. 3. 1s“ thro” the air either their kindly and grateſul, 
" My Bogle ſuggeſts, that even the ſun, and“ or malignant, congealing, and putrefying qua- 
- "other" celeſtial bodies, may have influences here] lities: Hence, tho the temper, diſpoſition 
below diſtinct from their heat and light; and ©. and general te of the air, may be al. 
that the ſubtile effluvia thereof, may reach a8“ ſigned, according to the motions, influences, 
far as our atmoſphere, and mix therewith.]“ and aſpects of ſeveral ſuperiot lanets; yerthe 
Every planet, ſays he, bas its own proper light, [“ particular healthfulneſs and unhealthfulneſs of 
_ diſtiat from that of the others; which is ]“ places; the bad diſpoſitions of the air, whe- 
either à bare algen which ſuppoſition its. ther in the evening, nights or mornings, in 
utmoſt uſe. and deſign is only to illuminate :]“ ſome places more than others; exceſſive 
or elſe all light is attended with ſome peculiar|© moiſture, great winds, droughts, or ſeaſons 
vinue, or ginQure ; in which caſe every light] © peculiar tc a country; ſhould ' chiefly be 
muſt bave its peculiar property, tincture and“ aſcribed to thoſe odours, vapours and exha- 
colour, its own ſpecific_virtue and power; in]“ lations, that by the action of the ſun, or 
Which the planets all differ from each other.] other planets, are forced from their 
Thus, Te the ſun. not only ſhines on all] © ſeats in the planets themſelves, int 
| the planets, but, by his genial warmth, calls © air.“ Id. tid. 
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If, now, this firE th the alf be öniy aRed!"bnz"%oKimpelled in parallel 


* 
* g 


where, | tho the ſun ſhines. with all his vigour, yet 


1 v 5 / 


lines, it remains inſenſible therein; as, is evident i hig mountains, 
igour, yet the cold is extreme: 

but, if the fire be reflected, the air then grows ſenſibly warm, Tis 

not, therefore, the action of the ſun that occaſions warmth; but the re- 


TTT ͤ ͤ Ä 


the moſt felt in valleys. 


- The air, therefore, receives various degrees of fire, 1% In reſpe& of 
the ſun, as he emits his rays, either obliquely, or perpendicularly. 29, In 
reſpe& of the earth, as it either abſorbs the rays it receives, or reſſects 


1 * 
„ „ 
. m. #58 
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Lis this fire contained in air, that ſeems chiefly to move thoſe foreign, E, of the 
groſſer corpuſcles where with the atmoſphere is e by the exha- V in be - 
lations ſent from terreſtrial bodies; as is found | 


the higher mountains, and who find their ſenſes of Welling and taſt in 


thoſe who travel 


greatly diminiſhed, and almoſt loſt. Wine is there found as inſipid as 


Water: which, no doubt, is owing to a. want of the due preſſion and 


; 
4 
* 
* 
7 
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. IN reſpe& of Exhalations, air ma 


Pons of the particles of the liquor to the papillz of the tongue, &c. 
The 


like is obſerved in 3 ſevere Winter weather, when the ſenſe of . 


taſting is always dimini proportionably to the degree of cold. 
TCC 5 3 „ . Fu „5 hs 5 . | p . If 
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Exbalations in A1R, which render it an univerſal chaos 
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= 0% conflux of all bodies. Flags aunid 


* 


. render volatile, and diſperſe into air. Even ſalts, ſulphurs, and ſtones ; 
. nay; and gold it ſelf, tho the heavieſt and moſt fixed of bodies, we 


; be ſaid to be à general collection . 
of all kinds of bodies“: for there are none but what fire will 


have already, obſerved, are co 
glaſs, and carried on high. 


* 


8 


* * «c 
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Thoſe floating particles, e raiſed from terreſtrial 
e fiery particles divers ways; Whence ariſe tremors Ire. 


and agitated by t 
and concuſſions in the air; Which 
lie in their way, produce innumer 
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This Mr, Boyle long ago noted: Our 
* atmoſphere, ſays he, is a compound or aggre- 
gate of effluyia from ſuch different bodies, 
© as, tho they all agree in conſtituting, by their 
© minuteneſs and various motions, one great 
- of maſs of fluid aaa, Bhat perhaps, there i 


HY not a more A us body mn the ond 
S Suſpic. of Hid.- Qua . of be? 


in the Air, * a of £1 
1 Tho the chief of the heterogeneous 


* 


| great, fires, eombultions, conflagrarigns, Ge are 3 volatile ſales-of- al 


e 1 f 
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nyertible into vapour by a 1; ing- 
nyertible into vapour by a large burning 


: 7 q 
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being communieated to bodies that 
able effects f. So, in places where 
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© ties, may, probably, proceed from beneath 


© the ſurface of the earth, and from the ce- 
© leſtial bodies ; yet at ſome times, and in ſome 
« places, the air may derive multitudes of effi- 
© cacious particles from its own operations; 
acting as a fluid ſubſtance upon the vaſt num- 
© ber and variety of bodies, which are imme- 
expoſed to it. Boyle, Hid. Qual. in 
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ſorts are copiouſly difcharged into the air, there agitated by the fire; and 
EE diffuſed thro' the whole atmoſphere. ' And 'hence ariſe various ac- 
5 tions on bodies: thus, near copper and iron furhaces, forges, Cc, in- 

numerable effects are produced by the fire's agitating the gro r corpuſcles 


*. 
. 


in the air, impelling one againſt another, breaking, comminuting, Gr. 

Of the matters thus raiſed into the atmoſphere; thoſe: coming from 

fluid bodies ate propetly called Vapours; and thoſe from ſolid or dry 

; ones, Exbalations. - Oo FS $4. @7 '2 

Ol theſe, the variety is almoſt infinite ; and there is ſcarre any body 
in nature that can be excepted from the number: for gold ſticks cloſe to 

ſulphur in the mines, and is raiſed with it. And, with the other metals, 
aà like inflammable, arſenical ſulphur is uſually found intermixed ; which 
being agitated by fire, readily carries them off: Aud the other foſſils, 
as coals, marcaſites, &c. riſe with {til more eaſe. So alſo, all ſorts 

of waters, ſpirits, oils, acid, alkaline, inflammable, compound, &c. muſt + 
: be ever floating, in abundance, in the air; as follows from the continual 
- diftillations, &c. made thereof. Earths, we add, are many of them eaſily 

| volatilized, and made to float in air; for all, even the ſubtileſt, oits, 
. 7 yield a conſiderable quantit of earth at the ſecond diſtillation ; ſo that 
the earth muſt float with the gil. What then can be excepted ? Noe 


— 


eee eee eee, 
N e cauſe of this volatility, and aſcent, is the fire; without which, 


EE” all things would fall immediately down toward the centre of the earth, 
| and remain in eternal*reft,” Thus, if the air-be*full: of vapours, and 


cold fuceeed: thoſe! vapours before, diſperſed, are congregated. and con- 
denſed into: clouds; and thus fall back again, in form of water. So 
When water boils, we ſee a vapour aſcend ; and no body doubts but that 
L . tis fire is the cauſe of that elevation, as well as of the other motions 
Hof the water: whether, this fire. be originally in the air, or whether 
; it be determined thither from the celeſtial bodies, or whether it come 
i OE from ſubterranequs places. F323; gies on 
S * O Air, then, replete with ſuch 
| on as a general chaos. And. F | 
The matter er 1, The parte of all animals are found tlierein: for any 'animal, 
 Jofinite de, being expoſed to the air, will exhale, or diſſipate; even tho the 
bers of animals © ©; < r o 3 1 
«ll ſorts in Wind does not blow; leaving the bones alone; Which yer, in a few 
«r. _ pears, Will themſelves exhale: So that what, before, made the animal, 
v. g. a man, a horſe, dog, or the like, is now all in the air, both fluid 
parts and ſolid . Fa 6 os 55 
| 3 3 854 f FOR OD e 09 | 4 2 The 
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a variety of exhalations, may be looked 
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| And here the excrementitious parts muſt] Fee make à jakes of their ſtreets over 
* make no ſmall figure : My Lord Sandwich“ night, tis not eaſily difcoverable by the ſcent 
: and two Gentlemen of his retinue, aſſuredl the next morning Madrid, however, his 
Mr. Beyle, That the common report, as| * Lordſhip ſaid, had” a” more offenſive ſcent 


. * to there being no neceſſary houſes at} © than any city he knew: but they e 

5 5 EE * Madrid, was true.; and that tho they * that the place wherein the ambafſador's = 
o g : 2 5 | f 6: conſtan —_ 

A - EE NED: of 


* 
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R ara io thity;; for, tans auyotieny bd ee we 
| putrify it; and it all readily becomes volatile; except the earth, which's : | 
.;... ̃ 
And, 39, che parts f al foſfils': for all ſalts, for inſtance, are carried off by 97 f ſorts of 
a vehement fire, into the air f; and the ſame holds of fulphurs, ſtones, ce 
Nay, and gold it, ſelf, as has been diyers times obſerved, is readily 
ſent, by a ſarge burning -glaſs, the ſame Wag. 


T1, ee Got Yon}. 

r atmoſphere, therefore, may be looked on as an univerſal recep» 
tacle, or chemical veſſel, wherein all the bodies in nature actually float. 
And. hence we are enabled to account for many of the effects of Hence various 


air. j: About mines, deep caverns, Gr. there are frequently found copious effetts of air. 
fupges; and exhalarions continually e ee which in a moment's time 
"< Vany aniinal that comes within their reach; ſo much as the very 


| ro 

: inſe&s ; flies themſelyes not eſcaping. © Theſe places the antients called Ge- 

henna, Spelunte, and Averni,. from « and. ones, à bird; intimating thereby Averss.. 
thar birds could not fly over them but dropped down dead. Such, 

in ah, is the Grotta dei Caui; a dog held over which, but a ſingle mo- Grort« dei can 
ment, expires; tho, if inſtantly thrown into cold water, he recovers; and : 
comes to life again. On the contrary, in a certain place in Poland, 
| Where the inhabitants are ſaid to aitain to an hundred years of age, 

the air is always clear, and the neighbouring lakes and ſprings afford 

a ſalutary vapour. Add, that in Scily there are divers places now in- 

habited, which were antiently perfectly uninhabitable. e 


Din 


. *,conſtanily made water, bad no ſcent of urine; I: vents, by the ſmoke of the common auf- | 
| 2 that t eee 5 ne | oY fires, 2 m_ 99 . 4 
Ht, cats, which la in the ſtreets, ; : 08 air of ſome places may, beiides the 
no offenſive ſmel Id. Hiſt, of Air. 3  fimple ſalts "already IHE e ſome 
1 One principal ſort of theſe effluvia in | compound ones; it being ſnewn, that particu - 
© the atmoſphere, I take to be ſaline, which] lar ſaline ſpirita - may meet and join — — 
Ba, « None l among, 7 5hP 168. that Yall 1 855 + hows _ _ If vo may . * 
Rr / ROVEr," O77 53: - 
+6 mixed therin, e are to be found of diffe- ſelf, afford ady thing in a dry form, yer -i 
rent kinds, in different quantities and places, ſpirituous e ffluvia meeting with thoſe of the 
_ © at different ſeaſons. The arguments which | zther, produce a dry, volatile and ſaline body; | | 
. ſhew, that ſahrerraneous effluvia in; general; which tte mixture of the liquors themſelye © 
cc ER So EE» 
F . 
| ted, that immenſe quangities of com- | neſs and unwholeſomeneſs air, Mr. 
. UA OS 
$ alts, riſe the various ex- | receives from 
1928 e en, of he den car. globe. Nor is efflavia: a cauſe generally overliook'd by: phyſi- 
© this the only means whereby the air may be | cians; of which he diftinguiſhes- divers kinds, 
© impregnated, with faline Hine; for the | viz. ordinary, which are almoſt conſtamly ſend- 
action of the ſun upon the ſuperficial, parts | ing up; extraordinary, which rife but at certain 
. .*. of the earth and ſea, will, alone, ſupply+that | times, © Theſe, again, Agr come at ſtated ſea 
i © fluid with ſwarms of them. And 'the quan- ſons, he calls periodical; if uncertainly, foriui - 
., © rity hereof may be  gremly- increaſed in - tons, or i FF.. 


* yeral places by ſuch yulcano's as baye open £0 : 
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l ie g en e eee e 
e be city due the Pet pe, hy or yu eee 
oleſome expiratiohs of ſubtetrauenl bodies; late judicious French: hiſtorian records, that a 
"Bf pet is the air deprayed in far more places than | very pernicious diſeaſe, of the natute of a 
it is improved,” by being impregnated / with: cholic, reigned in France eyery tenth year, for 
mineral expirations- Iadeęd, among. the mi, ſeventy years together. n 


nerals known io ug, Fore, aro many more |  Mezzray re nes, © That the great plague 

. | 2 than ellen ald the \ ower of ihe * which happened in Francs in the year 1346, 
former to do miſchief, is more efficacious than P and which was ſo contagious, that ſcarce” a 

. of the latter to do good; as we may gueſs by village, or eyen an houſe, eſcaped uninfected; 


the ſmall benefit. men teceive in point of health, began, two years before, in the kingdom of 


: 4444.4 + +111 by the effluyia. of any, mineral, or other known | © Cathay, by'a vapour moſt horribly fetid, and 
e * 5% fofll. in compariſon of the great and fudden © breaking out of the earth, like a kind of ſub. 
amage that is often done by the expirations of terraneal fire; which conſumed aud deyoured 
orpiment;/ fandarack, and white arſenie. f, above two hundred leagues. of that country, 
Among the various {orts of particles Where: *. even to the very trees and ſtones; and in- 
with the atmoſphere is replete, ſome, be ſhews, < fefted the air in a wonderful manner.” He 
may be ſo ſmall and ſolid, or ſo conyeniently } adds, © that from Cathay it paſſed into {ſia 
ſhaped, as to enter many of the numerous ori- and Greece, thence into Afric, and afterwards 
By fices of che minute glandules of the skin, or | © into Europe, which it tanſacked throughout. 
42 Nenn other pores thereo " Thus, tho neither a 4 Ht. de France. VVV 
„ per, bor a bladder; be pervious to the elaſtic | And not only plagues, but moſt new, con- 
parts of the air; yet may either of them be | tagious, and epidemical difeaſes, Mr. Boyle takes 
* _ "eaſily penetrated by other corpuſeles of the at- to ari e from ſubterranebus cauſes,” He in - 
| moſphere: and that excellent author has | ſtances a great cold, which, in one day or two, 5 
"= Ft}; prepared a dry body, Which being incloſed in | invaded multitudes in the ſame city, with 


either, would, without wetting or diſcolouring, | violent and fatal ſymptoms 5 when yet, he 
or any way ſenſibly W them, paſs. in a could ſee no room to Judge, that the bare 
trice thro' the pores thereof, in ſuch plenty as coldneſs' of the air could ſo ſuddenly produce 
to exert a manifeſt operation on bodies placed | a diſeaſe ſo epidemical and hurtful z and it ap- 
at ſome diſtance therefrom. , _ peared more probable that the cauſe came from 
— i This is confirmed: from the ſudden check under groun becauſe it begin with a very 
almoſt every ſummer given to the plague at | troubleſome fog. | 
Grand Cairo: for, ſince morbific cauſes ope- | Peculiar kinds of yenomous exhalations, tis 
rate more effectually than curative ones, it | probable, may ſometimes be emitted ; eſpecially 
ſeems more + than | probable, chat exhalations | after earthquakes z and thus occaſion mortal ail 
ly | . aſcending ſrom under. ground, may produce ey 
:: tilential fevers, and the plague it ſelf ; ſince the | th 
cCorpuſcles Which impregnate the Egyptian ag | 
0 | - upan the ſwelling of the Nile, put a ſpeedy ſtop | plagye or murrain in 1514, which invaded 
og not only to the contagion, but to the malignity none but cats, Dionyſius Halicarnaſſaus men- 
of che plague, aſſiſted even by the ſummer's | tions a plague, which attacked none but maids ; 
* : heat, which there is exceſſive. i SE Which in the 
* . -++ YTis.,yery. probable,...that..moſt, of the di killed ſcarce any women; and very few but luſt7 
;\ eaſes} which even moſt phyſicians call neu, are | men. Boterus mentions another great plague. 
»«cauſed, either principally. or ſecondarily, by ſub- | which aſſaulted none but the younger ſort; 
— ß, at ode mens et - a | 
Indeed there may be noxious minerals in a | a later ſtanding. * Cardan ſpeaks of a plague at 
country, without being often able to produce | Baſil, with which the Switzers, and not the 
peſtilences: they may lie in beds, ſo deep, that | Lalians, Germans, or French, were infected: 
even a ſmall; earthquake. ſhall not reach ſo-far _ and. Joh. | 
-- downwards, as 10 affect them; tho a more vio- | plague. at Copenhagen; which, tho it raged 
ent ſhock» may. And hence. we may account | among the Danes, ſpared the Germans, Dutch 
for the plague's raging in ſome. parts. of Africa, | Aab who went With alf freedom, a 


once in thirty, or once in a hundred years; 


* 


J withour the leaſt danger, ic ile houſes of the 

„ ſince there may be periodical paroxyſns, or | infected. 
| | 855 From 

o | 5 
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"From theſe exhalarions, "the air in different ' places becomes ber) Mere tbe 4; 
different“: thus where there are mines of ſulphar,” as in Carniola, different places, 


«>. 4 


effluvia of 1 hare. Ih ir effect oh! che Air; as is evident in the 8 
caſe of- cbntagious diſeaſes, plagues, mukraius, and other 'mortalirt 


„ 


he air, again, becomes different according to the ſeaſon of the year: migerent ſca. 


diſcharged into. Bis. common receiver, the air. And hence the diffe- 
FE 3% FI. 5%, a th 


6 largely diſperſed thro the air, Which has been 
© oblerved to rot the hangings of rooms, and 


mould wherein it lay.“ Boyl's Hiſt. of Air. 
| Beſides theſe ſaline ſubſtances of a determi-- 


nate ſpecies, there are poſſibly, at certain times 


and places, other corpuſcles in the air of a 
ſaline nature, but not reducible to any parti- 
cular kind, which we therefore call anonymous. 
We have obſeryed in old glaſs' windows, be- 
longing to high and antient buildings, ſome. 
panes corroded, as if they bad been worm- 
eaten; which ſeems. to argue, that ſharp and 
retiing particles had been carried thither by 
winds, Whereto that glaſs was expoſed; tho 
none of the ſalts before · memioned have the 
faculty of corroding common glaſs. Id. ibid. 
1 © The many ſaline effluvia that riſe with 
© the other ſubterraneous ſteams, cannot, all 
© of them, be well ſuppos'd of à ſimple and 
© uncompounded nature. A very intelligent 
acquaintance of mine, Who viſited a vul 
cano in America, told me, that beſbre he 
came near encugh to the fire, to be very ſen; 
'* {ible of its heat, the skin of his face Was ſo 
© corroded, and the colour of his hair changed, 
by the exhalations, as to prevent his nearer 


5 that 
*/ their ſilver coin is frequently diſcoloured, and 
ſometimes turned black thereby ; tho cloſe 
© tied up in ſeveral purſes, and locked up in 
© ſtrong cheſts, The ſame effluvia manifeſtly 
affect braſs, and to ſuch a degree, that there 
© is no poſſibility of keeping their utenſils of 
© this kind tolerably clean.“ Id. ilie. 
A virtuoſo, who poſſeſſed a piece of ground 
'* wherein. ran ſeyeral veins of different metals 
and minerals, told me he had frequently ſeen 
© pillars, as it were; of ſumes, aſcending thence 
* like ſmoke; ſome whereof had no ſcent; ſome 


©. an ill one, and ſome again a good one ; tho 


+ the latter happened but ſeldom, Id. ibid. 

. © A very ingenious phyſician” told me, he 
<leatned” upon the*iflind”Fernate; "that the 
© Ditch having agreed with the king, to fell 
+ almoſt all the clovenrees that gtew there, in 
© order to raiſe the value of thee ſpice z fach 
© a change jn the temper of the air happened 
© thereupon,” as ſhewed the exhalations which 
the bloſſoms, when dried, afford the cloves 


to be very drholeſume; for ſoom after theſe 


4 fragrants were cut down, the whole 
ifland became enceedingly ſickly ; whichmy 
< relator imputed to the corroſive and nurious 
Altran a vulcano there, the ill effects 
© whereof were formerly prevented by the aro- 
matie effluyia of choſt ſpicy bloſſoms. Boyle 


E approach thereto.” Id. Hist. of *” {LS 1 N bi ſupra. a 5 | 
At Faſhlun in Sweden, noted for one of Pere 737 1592015430 HEY HC T4 a uno 
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84 -. Theory of CHEMISTRY, 
N And thus we ſee, the reaſon Why in ſome countries, where the wins 
3 ter is ſeverer than ordinary, the ſpring is more than ordinary frairful : 
bor here the exliglations, being pent up a long time, are diſcharged | 


in the greater quantity, When the ſun makes em a paſſage; whereas, 


> 177 3 


under a feebler cold, the efflux would have been continual, and con- 


9 no great ſtock reſerved for the next occaſion. 


* 


From the entrance of the ſpring till autumn, the evaporation is con- 
ſtant: bat then it begins to fail; and in the winter ceaſes, to lay up 
| % forthe: coming Tafbs. ꝛ oo 
Whenee ſevere _ Thus it is, that froſty winters, by congealing the waters, and cover- 
. th with a cruſt, and thus impriſoning the exhalations ; make 
plentiful har. ing the earth with a cruſt, and thus imp g the exhalations ; make 
2 a. fruitful ſummer: for this is no check upon the ſubterraneous fire, which 
Kill continues its office ; the froſt never reaching above two foot un- 
der ground. So that if you dig to that depth, in winter, the earth will 


always be found to ſmoak very plentifully. © _ Re 
This vaporous matter, then, being at length received into the at- 

moſphere, is returned again in form of rain, the ſure fore - runner of a » 

cChearful crop. OW wore 0 Yn | 255 

When the cold is very conſiderable in ſummer, thunder and lightning 
ariſe; which, contribute to the looſening and ſetting at liberty the re- 

maining vapours, deep incloſed under ground: and when the ſun's force 

begins to fail, they muſt of courſe return in ſhowers, Ge. 

While the ſun is returning from the winter's ſolſtice to the ſummer's, 

5 | his rays darting on us ſtill more and more perpendicularly, the matter 
8 of the earth is more and more relaxed, ſoftned, and putrified ; till he 

| arrives at the tropic, where his heat and force is at the height. And 

. ; then, with the force of a chemical a zent, he converts or reſolves every 

: thing near the ſurface of the earth into its principles, water, ſulphur, 


/ 


2 


alt and oil, which are caſily raiſed into the atmoſphere, '' 
As the ſun. retires, the cold, ſucceeds :., and. thus, the diverſity of 
ſeaſons of the year, depends on a change in the face; of the cruſt of 
"8 the earth, the preſence of the air, and the ſun's 'coutſe F, 1 
* 7 And hence we conceive the nature of meteors,'which are all either col- 
oY 5 lections of ſuch vapours, and exhalations, or diſperſions thereof. Collec- 
= | tions of vapours make clouds; which being further and further condenſed, 
Eo . turn to ſnow, rain, or hail. The fubtiler oils; we have noted, are always 


v4" 


Mr. Boyle ſuggeſts farther variations in the | © the, liquor became cold, the ſaline particles 

air, accruing from the diverſity of beat and ? of one kind being no longer agitated by a 

cold: The air, he obſerves, being a fluid as ? due degree of heat, ſhot. into cryſtals; and 
well as water, and impregnated with ſalts of I! loſing their fluidity and motion, viſibly ſe 

different kinds, tis not improbable, that what “ rated themſelves ſrom the other, which hl 

| | < happens in water, impregnated-with ſuch ſalts, [© continued fluid in the liquor, and capable of 

_ * may alſo happen in the air. Two. proper acting ſeparately, Hence it ſeems probable, 

© quantities,” of different ſalts, being diſſolved “ that coldneſs and heat may, for a time, great- 

in hot water, they floated undiſtinggiſhably * ly alter the qualities of the air, with regard 

© therein, and retained a capacity 10 act in g to the bodies and health of mankind. 4 

conjunction upon ſevetal occaſions; yet Nenn 


* 


* : 
ed 4 £ * 


riſing 
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riſing into the air: now two clonds partly formed of ſuch oils,” hap-wicace than 
— — to meet and mix; - e frequently takes ne. 5 
and hence thunder, y 7 t. and other fiery phænomena ; which may 
be further promoted by the diſpoſition of the clouds to favour the'ex- 1 
And hence ariſe and. ſudden alterations in the air; inſomuch, 
that it ſhall now be, intenſely hot, and raiſe the ſpirit, perhaps, to 
_ eighty eight degrees: and yet, aſter à clap of thunder, with a ſhower 
it Mall fall again, in a few minutes, no leſs than twenty or thirty de " 

Ice may be, and is, formed even in the heavens, from the intenſe cold 
that frequently prevails there; and the ſuns ray s paſſing duly thro! ice, 


= 


have their force conſiderably increaſed; as we ſer in burning-glaſſes © os 


made of ice. And hence may our degree of heat be liable to be greatly” 8 

heightened ; as, accordinglys we obſerve, that when our atmoſphere is 
replete with clouds, proyided they be not groſs enough to intercept the 

. ; our heat is chen moſt intenſe and ſultry. Tis known that none 

- of. theſe. clouds are above an Eliſb mile high“; and hence on very high „ 
mountains, the warmth is inconliderable. In eſfoct, our heat depends 9% wb the | 
more on the cireumſtances of the clouds, and the bodies beneath them ys 44% wee 
%% ; raking fun; moon, tyre, and all” "Ti peace. 7? = 
impoſſible. therefore, to pronounce, what the degree bf heat will be in 

any given place, at any time; even tho we/knew. ever ſo well the places 

and poſitions ot the f and anets, with reſpect to us: ſince it de- 

8 wigs ch Barer 1 5 iv res Wel 1 

bs = ain oh, 0093. nl ae ech an einn 

EL Trek meteors too Their. feds on the air :.:thus thu e 
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a | kind have even been; An excellent aſtronomer - of my ac- 
erved, where ſo many circumſtances baye not | * quaintance,; wbo frequently took the height 
concurred; A Neepolizan nobleman acquainted | * of the clouds, yery rarely found any even of 
Mr, Boyle, that during, bis ſtay. at a l untry- | the White ones, in fair weather, to be morg 
houſe near Nees he uſed frequently mw.” * than. three quaners of à mile, ind ſeldom 
ery {ulphureous foil, where, if. his | © above half 2 mile, from the ſurface. of the 
8 a great crackling noiſe | * earth,” _ Boyle's Hiſt. of Air. 
would arife, which, to a er, might have | {| Ti well known, that about mount ef. 


"= 


. 


ſeem d ſurprizing ; and duſty ſulphurecus fumes | * ves, the exhalations are of ſo ſaline and 

would be raiſed, which ſeemed. ready to take | © phureous a nature, that they adhere to the ori- 
fire, as ſometimes he thought they aQually | © fees of its vents, like flowers of ſulphur. And 
didz and haying cauſed. ſome turſs-to, be cut | I have a | one brought me from the ſame vul. 
out of this ground, and laid together. in a | * .cano, with a white ſalt in ts cavities ; which, 

— he could, in the night-time, ſometimes | © upon examination, proved 4. kin to ſal-am- 

erve the effluyia thence ariſing to kindle in | moniac, and eaſily ſoluble in water; one 
the air. In being very volatile, and the other re- 
h Pp muisiag. 
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wee : Aber 7 Car Gn 
106 de of tiny be dane quality : che air, being replete eee, 
— 85 holeſome, contagious, and frequently deadly. 
Effiuvia of + 9 115 3 of peſtilential vapours, is no where more apparent 
vines. than at the Cape of Good: bope; where the mines, as ſoon as opened, emit 
ſuch horrible fumes from the arſenic, which is a conſtant attendant on 
gold, that no animal can live near them ; 5 that endleſs e 
chere remain for ever uſeleſss 
The fame cauſe,” here, likewiſe operates ; 3 a by ſuch fuccuMons 
of the earth,/converſions-are. made of dry land into lakes or ſeas; of found 
wholeſome: places, into rotten putrid ones. 80 allo, where ſhips for- 
merly ſailed, we now plough a dry and folid foil. E 
Difference of | "The heighth or depth of air, makes yet farther conſiderable alteration 
2 Nr, for the exhalations are few of them able to aſcend above the 
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as aker an. eription” of 'Peſu 


=o of mountains f;; 4s.appears from thoſe plagues where the inhabitants 


© mai ſo ewhat whence ben 
c < very Ne Hoy that fx; t was e 1 
E the dare of the villeans; great Gries 


"4 + thereof _ as La evidently informed, | 


6 erſed 
- 5 2 5 fapra. "at lb 
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8 2 5 5 yeurr go, 


6 e was Slag po p ou ; ”_ 
45 ian: Wi Wes : at len it 
Is „ 1 0 7 be cauſed ad 
E the port above · mentioned, which cherb caſt 
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gh by. 
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Jup, from ihe — of the _ ee 
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ones, Wi and re 
as great as if N 25 been ſeyerally 6 
ed f en © * Jabto- 
ini was b ai ee that abun- 
| Were killed, and many laſt. 
tho they recovered it 4 

a ow yas 2 8833 
it ſelf as far as t ee 1 
1 0 oy "ey; at Chip Rnd dez nn all 


t the coin w 15e red, both chat in the 
cke and ith chefts ; and the 


71 
yoke 36 the filver' chances in the 
i p e ke infetign, However, Vatii 
c Jak few days tin, and 101 ar kg 
6 its, natiye colon... 798 int ings "2 
In the year 1680, in the” kingdom er he: 
i 8 
es a red on Nine that ain open 
io the LY They Wop 0 SE 
ſey ts of the om of Naples ; 
25 the ie, who ſent che — or ook to 


N ans e ba? Wir Bald. 


8 al -doth fifieen upon. dhe ſhife 
25 ea hel 5 eight i * band. cual 


2 magnitude were alſo very unequal, 
and he 0 ns pap Bae 
out wi mple 2 t required 
| Theſe, were ay 8 . 
ments expoſed. to the ai pon ſome of 


thoſe that were ken up 12 locked cheſta. 
; * What effect the nei of mines 


appears from Mr, Boyle : A 3 | 


have, 
13 w 2 he e k that * 


a . k 
und the oaks * over to be 
5. tw thoſe 


|} tetharkab!y more 
5 are; Hoo wes Mr. Ben 
hat che parts of ſome s are 
1-4 A 0 0 Ae ace very plenti+ 
into. the pores vegetabl 
ut being really ſubdued 978 Sins the phil 
ophers calſ the — nig, of the 
f — _ inſtead of — byn 
vegetable, retain their own mineral nature; 
and upon the receſs, or evaporation of the 
juice that ſerved, them for a vehicle, ſome- 
times diſcover t Ives to the naked eye. : 
He adds, that he has ſeen a piece of a vine, 
that grew not far from Paris, which bein 
broken, a "multitude of the internal pores 
of the "took, an a aft t of the trunk alſo 
appeared to be (with 2 Dy 574 
tical” nature, as was y their c0- 
lour, r ſhining luſtre, - Pre their wei 
| Cauſes of wholeſomeneſ7, &. of the. gir, ; 
On one fide of the mountain of Bs. 
0 va tis winter, and on the other ſumm 
gat the ſame time, ſo hay while 'this ſide is 
* parched wich best, chat lies buried in ſnowe; 
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of one fide of a mountain have all periſhed, yet thoſe on the other fide + 
all the while remained in perfect health. Now ſtill, the lower the 
place, the cloſer, denſer, and heavier the air; till, at length, you 
arrive at a depth where fire goes out: ſo that the miners, who go very 
deep, to remedy this inconvenience, are forced to have recourſe to an 
pet wage) wind 5 raiſed by the fall of waters, to do the office of the 
Other air “. 5 5 <4 Bott : N 3 — 5 s 
The air may likewiſe undergo ſome alterations by means of its motion; Effect of windy; 
thus a brisk wind leſſens the preſſure of the incumbent atmoſphere; 
by which means the ſubterraneous air — be enabled to raiſe the cruſt 
of earth, or occaſion a ſhuddering thereof. And hence that obſervation 
of Mr. Hauksby, that the barometer ſinks very notably, When the wind 
is raiſed, or the air agitated, about the ſame, ED, ; 
Nov, conſidering the air as ſuch a chaos or aſſemblage of all kinds Effe#f of air on 
of bodies, and a chaos ſo extremely liable to change; it muſt needs ae. 
have a great influence on chemical operations, and occaſion notable 
alterations in the ſame : thus there is ſcarce any procuring of oil of 9% of EL 
ſulphur, per campanam, in a clear air; its parts being then ſo extremely euredl. 
ready to fly off: but in a thick cloudy air, it yields oil in abundance. 
And thus ſalts melt the eaſieſt in a cloudy air; and when melted, act 
the moſt forcibly : and all ſeparations ſucceed the beſt in ſuch weather 
| The ſucceſs of chemical operations, therefore, has a near dependence 2ifrrexr r 


on the air; and the ſame operation performed at different places, or ea,“ 
times, when the air is differently i ted, Cc. may well have Aa 
different effect. Thus if ſalt of tartar be expoſed to the air, im a place 


where any acid ſpirit, as vinegar, is floating in the air, as in the ſhops 
where vinegar is ſold; it will draw the vinegar to it ſelf, and by that 
means loſe its former qualities, and, of fixed, become volatile: but 
in places where there is no acid, it diſſolves into an extremely ſharp 3 8 
* Nor mult drought and moiſture be de- | likewiſe found that putting falſe firings in his 
nied their ſhare in varying the As pocket for frets, peg falle found — 
atmoſphere : At Guinea, heat, with the | when be. came to uſe them. Id. ibid. 
moiſture of the air, are ſaid to be, ſo favou- | If ſome Egyptian earth be taken up 
rable r the fineſt white © near the river, and uly preſerved from 
„ © 068 ON 
c. ole | © exami 
their virtue 3 — 7 — of ham 1 c nor diminiſh 


they are obliged to expoſe. their ſweetmeats | © 


the moiſtune they contracted in the night, which | * which 
N . have cauſed them to purefy. © of 8 
— s Hiſt. Air. * 4 | + „ ; rot, Sc. P” 

Mee of a vial. tas houn e to | + The ap. of : 

increaſe in the acuteneſs. of its tone, by al- | great towns, Ge. Mr, Boyle, obſeryes, may pro- 
moſt half a note, either a little before, or in | bably abound: wich volatile alte, of a com- | 
rainy weather; and the ſame obſer ver bas | trary nature to acids. e 5 


Ana the air, on 


And thus the experiments made of ſalts, at London, where the 


1 


is plentifully impregnated with ſulphur, exhaled from the ſea-coal, 


are very different from thoſe made on the ſame ſubje&s in other 
of the kingdom, where wood, turf, &c. are the ufual fuel | 
Thoſe alterations in the air, wherewith our own bodies are found to 
be affected, affect chemical bodies, in a ſill more ſenſible manner: hence, 
as the air, in the laboratories of the chemiſts, is ſometimes Dope | 
with acids, ſometimes with alcalies, and fometimes with metallic fumes, 
their operations become ſtrangely diverſified. W 
And in general, the air, as it contains divers kinds of exhalations, 
has a wonderful effect towards promoting, ſtopping, or altering the 
actions of all bodies on each other; whence frequently ariſe very 
aſtoniſhing effects. OO rt es is SO ew EF Rats 10 
Of the fumes of Thus, it pure, well-fermented wine, be carried into a place where 
dem wine. the air is repleniſhed with the fumes of new wine then fermenting; 
it will begin to ferment afreſh, So we have ſeen falt' of tartar ſwell, 

and as it were ferment, when carried into a place where ſpirits of nitre, 
vitriol, and ſea-falt, were preparing; viz. by the contiguity of the 

| acid particles floating'ia rhe aii. 67 cog” 
' Plants in bleſ. It is matter of common obſervation among brewers, diſtillers of 
ſom, what He geneva, and vinegar-makers, That at the time when thoſe plants uſe 
| to be in flower, the reſpective juices ferment, and the operations 
«4 ee d HS NNE ST Wh 
Whence metals | Metals expoſed to the air, when well impregnated with ſuch ſaline par- 
ont alf ruſt, ticles, ſoon corrode, and grow ruſty; but the ſame in an air void of ſuch 
particles, will remain a long time without damage: thus metalline 
inſtruments, and utenſils, contract ruſt much ſooner, and therefore 

need ſcouring much oftener, at London, where they are open to the 
acid or fulphurous exhalations of immenſe quantities of -ſea-coal, than 


the ground may lodge fuch ſalts, ſeems not 
uniikely, from the experiment of an acquain- 
tance of mine, who cauſed to be dug up, at 
the depth of ſeveral yards below the ſurface 
of the earth, a large quantity of a certain 
kind of clay, 3 in minerals; whence 
he obtained, by ſimple diſtillation, a conſide- 
rable parcel of ſpirit of ſalt, greatly reſembling 
- thoſe of urine or harts-horn. wiſh of Air. 
In places where much wood is burnt, nu- 
merous particles of yolatile ſale may eaſily be 


parts 
Effefts of the 
ut ol 


chemical ope- 


1 


FP 


ſince ſome purrefied urine will, without diſtil. 
lation, afford faline and ſpirituous parts, which, 
| by their ſcent, e. diſcover themſelves to be 
volatile, even while ſwimming in their own; 
large quantity of phlegm, And the like is ob» 
ſer vable in many vegetables. Id. ibid. 
I.“ Add, that ſtains cauſed by vegetable 
+ juices, are obſerved to be beſt taken out of + 
© linen at that time, when the ſeveral plants 
© that afford them are in their prime, This 
© one lady has experienced in new linen ſtained 
r 


diſperſed- thro* the adjacent air; 


foot, which is only that ſmall part of the 


ſmoke which adheres to the chininey-ſides, af- 


| ances, may ſupply the air with volatile ſales, 


fords a volatile, ſaline ſpirit in great plenty; 
and not readily, unleſs by the ſcent, diſtin- 
guiſhable from that of urine or bartſhorn, 
Moreover, the putrefaction of animal fub- 


; 


2 
1 


5 2 l I 3, 4 : 


* 
$4 ' 


© by the juice of quincesz and another in 
* ſome difcoloured by the juice of bops, which. 
© ſhe thinks makes the worſt of ſtains ; but 
© having tried in vain to fetch this out, ſhe 
locked up the linen in à cheſt, till che ſea- 
ſon of came on, and then the ſpots. 
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. -Theory of CHEMISTRY. 
in other parts, where there is leſs of the acidity . And fermentation, 
which is eaſily raiſed and carried on in à place free of ſulphur, is im- 
practicable in places where ſulphurous exhalations abound. nm 
Add, that the fingular ſucceſs which the dyers of Leyden have, in zx, of the av 
dying wools of a ſcarlet colour, is, in all appearance, owing to no i» π 
other cauſe, but the air which muſt be there impregnated with vitriolic, 
aluminous, and other ſaline exhalations, raiſed from the great quantities 
of thoſe ſalts which the dyers daily empty out of their veſſels into the 
waters of the city; for it is impoſſible the waters ſhould be charged 
therewith, without the air's becoming a partaker: and hence, the ſame 
means, the very ſame ingredients, applied. at Amſterdam, and. elſe where, 
have nor the Ba , YET we WD 
It remains to be obſerved, tho it comes here. ſomewhat out of place, Ur den is 
that the air is every where in continual motion: for, in the Ainet —_— 
feaſon, where there is no wind ſtirring, if: you place your ſelf in a 
darkned room, which only receives the day in at a arte boſe: capable 
of admitting a ſingle ray; that ray dividing it ſelf, and iſſWining the 
whole length of the room, you will perceive every thing, all the ex- 
ternal objects whoſe ſpecies are thus brought in, in motion; which can 
never be owing to our reſpiration: but to the external air which inſinuating 
itſelf thro? the chinks of the edifice, moves that on the inſide of the cham- 
ber. And hence the mercury in a very large, accurate barometer, is 
found to be continually vibrating, or leaping up and down, without 
over _ronaraing- ent eee. 88 
This perpetual motion of air is owing to the fire, which acts there 
on the true or proper air by means of its native elaſticity: but of. this. 
egg treat anon 3 our buſineſs here is with air conſidered as. a. 
"ORE 0 42 en”. | TR Ee 


2359 
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_— 
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elt does not appear that in-land coun- , or retain ſich à ſaltneſe; dyed cloths, or filks- 
tries abound conſiderably with corroſive falts; of ſuch particular colours, which fade or tar- 
* ſince the bars and cafements of windows | niſh with nitrous ſpirits, may be expoſed there- 
© will not thereby be greatly impaired by ruſt, to: where vitriolie efffuyia are ſuppoſed predo-- 
5 after they have endured the weather for twenty | 'minant, proper preparations © fulphur may” 

_ © years ; whence I conjecture, that the kind | be fafpen36d,. to y whether they will acquire- 
of falts whereby that diffolution is effected, [a blackneſs; In other places, gueſſes may be 
© proceeds from fea>yapours, or. thoſe” raiſed made, by gears on . ground . bes | 
by the burning of mineral coals, IA. ibid. — well freed from ſoap or Ie, and: 

dera 


— 


F Mr. Boyle propoſes a method of deter · ¶ obſerving, after it has lain a conſid time, 
mining what the particular ſpecies of falt is i what diſcolouration it bas ſuffered, and what: 
that predominates in the air of any place, or | faltneſs it has imbided'; either from. the aſcend-- 

at any time; This, he thinks, may be done | ing ſteams, or falling dew. _ _ 

by a ſort of magnets, or aitractives, i. e. bo- Or, your may find ſome one body capable 
ies fitted to detain and abforb, or at leaſt | of being affected by ſeveral aerial ſalts, in. 
 hikely A 972 4 by, the 1 15 _ di t 2 3 which 
| ed chiefly to abound : inſtance, if | kind produced the. reſpeRiye changes. Hifa 
Nn nated with | of firs. __ r „ . 
nine, Las er the like bodies which a [oO 
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tranſient or apparent, and permanent or real : 


Water. 
Mr. 


M.rr. Boyle conceives the air to be a congeries of minute flocculi, all 


periments may a a new and real 


T be motion of the air, and conſequently its force and effee, ariſe wholly 


from fire; and hence, the fire, by moving all the various kinds of par- 
ticles which are in the air, performs infinite operations. In the ex- 
tremeſt cold, the air ſcarce. acts at all, but is contracted within itſelf; 
but when warmed, it expands again, and agitates other bodies: conſe- 
quently, as the degrees of heat are infinite, ſo muſt the actions and 
effects of the air be. Add, that as this fire acts on all the corpuſeles 
which are in the air, and theſe are infinite; tis evident all the actions 


Air, confidered in it ſelf, or that properly called Al R. 


Ul. DESIDE S the fire and exhalations contained in the circumam- 
8 bient atmoſphere, there is a third matter, which is what we 
D aÞ "pd „ 900 „C IE nul. 
To definfthe nature of air, would be extremely difficult ; in as much 
As its intimate affections are unknown. to us, All we know, is, 12, That 
ir is naturally an homogeneous ſimilar. body. 29, Fluid. 3%, Heavy. 
» Elaſtic. 5, That it rarifies by fire, and contracts by cold. 69, 
hat it is compreſſible by a weight laid thereon, and riſes and reſtores it 
{elf upon a. removal of the ſame. All which circumſtances, ſhould in- 
cline it to coaleſce into a ſolid, were fire wanting. 


+ 
- ay 


ſpringy, expanſile, and contractile; and takes it to derive its elaſtic 


. * Some of the later authors divide air-imo | * Among ng the ſeveral ways of producing air, 
c the fitteſt for practice fone to be fermen- 
for that all which appears to be air, does not | © tation, corroſion, and the diſſolution of bo- 
continue ſuch, is evident hence, that if an | dies, by the boiling ef water and other li- 
colipile of water be ſufficiently heated, and | quore, by the mutual action of bodies upon 
ſuffered to expel the particles of air by its a-] © one. another, eſpecially ſaline ones; and 
n this will afterwards be forcibly | © laſtly, by analyaing and reſolving certain ſub· 
yen out in a large aan like the blaſt of } ſtances. 
a pair of bellows, and occaſion a ſharp, whiſi- Sir J. Newton ſhews that gunpowder generates 
ling noiſe againſt the edge of a knife conve- air ; i, e. by exploſion. it goes off in a flaming 
niently held there; yet ſuch a vapour, tho | ſmoke, or-red-hot exhalauon, conſiſting chiefly 
whilſt the motion Jafts it reſembles air, ſoon { of the ſpirit of nitre rarified by the accenſion 
loſes that reſemblance; eſpecially in the cold; | of the ſulphur and charcoal, and driven off 
and returns, by condenſation, to its original | much after the manner of water out of an 
3 2 __ 52 eee ee 
Boyle gives us ſeveral experi the fixe y. of nitre, joining with it, 
methods for the od of ole. taking | and i the effect. Opricks, þ.. 317» +: 
the word. produſtian for the obtaining a n- . © I have found that varigus, ſolid, and mi- 
flour of that fluid from-badies where | © neral bodies, unſuſpefted city, be- 
in it did not before appear either at all, or in 189 olive unelaſtical menſtrua, 
iv plenty; tho. perhaps ſome of his: ex- | © will, upon 2 proper comminuion of theis 
| ion | © parts, afford, in the conflit, a conſiderable 
© quantity, of permanently dlafic. air. Beg, 
ubi ſupra. - | | 


C 


of air in the ſtrictet ſenſe of the word. 
JJ I mY” 
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force from its ſtrudture, or the form of theſe llocenles; which lie reſem- 
bles to fleeces of wool f. 
Sir J. Newton, without concerning himſelf as to the fignrs of the parti- Re force 
cles of air, conſiders its effects alone; and theſe aerial particles, he obſerves, W. 
in approaching nearer each other, exert certain new ide” whereby © 
they mutually: endeavour to recede, or fly from each ot : ſo that the 
hr ny are part, the leſs does this force” a8; "ind: the nearer, 
s abs 
3 bo ſulicient: but we 24d, "that the former af- Nas of air. 
ſumes, or takes the wolf for granted ; ſinee it ſuppoſes the air to be fleecy ; 
whereas, in the latter, the particles of the air may be of 'any figure at 
pleaſure, provided they have but the vis recedendi. For our own parts, 
we confeſs we don't know what air is, EO 
Phat air is a loch, and fiud; no no body will-call in queſtion, ihe de TT oak 
| has been-ſhewn above. Aud hence it is always in motion, and always : 
moving other bodies; and no furface of any liquor that is contiguous to 
air can be at reſt * which point we have proved more at fength in out. 
public lectures de dere. wk 
The gravity or hea vineſs of the bir i eaſily TR for cho elementy@n, 
of all bodies, are as heavy as the elements d; and the variety of 
bodies in point of weight, ariſes only from the Pee ſur face which 
thoſe ene acquire, in the contexture. Web. if you beat ik into 5 


4 * Various [hypotheſes ide famed 4 4 fvigning the clex-of ar to be 
£ 3 to the _ 2 theſe s by fging th pr up like hoops 3 or 
„ air. They might be r cf eee . bee 
„do the ſprings of watches, N up and e particles of er which do. not co 
* ing to 'reftore iheruſelves; to] © bere coo frongih, and are of ſuch mall. 
« xwools, which being com "have an 'neſ3 as renders * moſt ſuſceptible of 


| © qlaftic ſorce z 10 Nender wires, of: different thoſe agitations which keep prog rae in & 


© ſubſtances, conſiſtences, lengihs and thick- +. fluor; are moſt eaſily ſeparated, and rariſed 
* neſs ; in greater FAT leſs;, near to or re- 1. 71910 vapour 3 and, in the 2 een. 
8 moter from” each other, &%, yet all conti- * chemiſts, ars volatile: rarifyit ber rs 
«.nuing ſpringy, 4 oy nn flible. | beat, and condenfing with cold. 
* they may alſo be 10 the | Which are groſſet, 1 — 
N different kinds of wood, agiation, cohere by a ſtronger auraction, 
8 — — in t ths, breadth, and thick- | and are not ſeparated without ſtronger beat, 
* neſs.” Boyle, ubi ſupra... e op, ps not without fermentation; and 
* Tube inftatice of air and yaponrs, which © the laſt ate, the bodies whit chemiſts. 
ſeem to diſcover 'fome ſuch repelling power, | call fixed, which being rarified by fermet- 
thar-Huſttious auchor brings as an arguinent | © tation, become true permanent ary. thols. 
of the ſame 2 7. being found in other bo- 2 receding, r one another with. 
22 may eee or nog nl 8 Wo teſt Hoes, Ah 4 being moſt difficulty. 
from es eat or fermentation, 3 | © dr t together, whi » upon nat, co 
©'by, fo foon as 0 are beyond the 2 1 12 
the stiraction of the body, recede from it,, . And becauſe the. particles of Ear wee 
: 12 alfo. from Mw 2 with © air are groſſer, pl atile from ſub- 
ugch; and kee a Ane; , as | * ſtances than thoſe of 'yapours; thence it is. 
© -fometimes to brow os a million of Limes, « ſhat true air is mare ponderous than Va-- 


© more they did befbre, in ihbe and t hat a_moiſt armoſphere. is li er 
0 form ps denſe' rw : which vaſt con- Wo * 


one. ticks, p. 271 
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7s mixing be- . The, air thus preſſing, and heeping thüngs under, after the manner of | 
25 an embolus ; does, of conſequence, mix them with one another: as, in 


Ia determining 


Papin's digeflor, hand, and it has its effect. Thus in'Papix's digeſtor : 4 thick, 
| liodrical veſſel being filled with water, or the like menſtruum; and 
ho hoes of ſome animal, e.g- an aged ox, included therein; and laſtly, 


* 


19 . _ Theory of CRRM ISTAT. | 
| very thin plates, or leaves, ir will ſwim in water, or even air; ſo that' 
wg ts by no means appear, that the laſt particles of air are more porous 

than thoſe of gold *. 1 


＋ 
— 


De and -. Now, the weight of the whole incumbent air, is ſuch as enables it to 
of its preſſure. ſyſtain mercury in the Torricellian tube to the height of 28 inches; and 


water to that of 32 feet. Air therefore, may be conſidered as an uni- 
-verſal operculum, or cover, which by its weight, keeps all terreſtrial 


bodies down, and prevents their flying off, And hence, if this preſſure 


of the air be much diminiſhed in any place, a piece of earth may happen 
to be raiſed thereby, and thus an earth-quake be produced: for the air 
under ground, having, by this means, a leſs weight to ſuſtain, will ex- 
pand itſelf; the conſequence of which muſt be a ſubverſion of the in - 
cumbent earth. „ <8 264 wort e 


4 


effect, there is no natural mixture made without air f. 
In determining Tis air, again, that determines the action of one body ro another; 
os dneber. for, to have one body act on another, tis neceſſary it be applied ot 
preſſed againſt it. All the volatile bodies in the atmoſphere, may be 
conceived as fluids floating in another fluid; now, the lighter the fluid, 


wherein bodies ſwim, is, the deeper muſt the bodies deſcend > thus we 
find gold ſink to the bottom of water; and wood falls downright in 


air: on the contrary, the heavier the fluid, the more will the body 
emerge above water. And thus the fluid retains the ſeveral ſorts of 
bodies in their reſpective places. +, a0 


* 


i=. Now, we find, if a menſtruum be applied in vacuo, it has no effect. 


3 w 


«five is vacuo. Thus vinegar does hot prey on copper, or iron, in the exhauſted re- 


ceiver ; but as Toon as the air is let in, it begins to act, and a calx 


or ruſt ſoon enſues. So, if you lay the 8 nt won w the 
ut preſs. it rongly with the 


ſurface of a poliſhed glaſs, it will not cut; 


thick, ſtrong. 


the cover or lid firmly fixed and ſoldered over, ſo as neither water nor 


* This proof is 2 priori, But we have | ere ſeparate. To ſay no more, the riſing 
much wore fenfibla monſtrations of the | of ew y in the UA to the beg i rd 
thing from experiment; thus the hand, applied | of 28 inches, and of water in pumps, Ce. 
ſo as to cover the orifice of a receiver, upon | to that of 32 feet, ate inconteſtable proofs 
working the air-pump,. and thus withdrawing | of the weight of the air. See the Writers of 


the ſubjacent air, ſoon feels he load ; i ex- | Hydroftaicks, Boyl, Wolfur, $'Greveſand, 5 


hauſting the air from a thin, ſquare glaſs receiver,, 1 The particles whereof air eonſiſis 


the preſſure of the incumbent air eaſily burſts | © not touch each other; their vis repellens 
itz again, two hollow ſegments of a ſphere, | © keeps them a · part: and the force where - 


exactly fitting each other, being exhauſted of | with they endeavour to recede, increaſes in 


- heir dir, and thus expoſed to the prefſure of | © the ſame ratio wherein the diſtance of the 
the external air; will ſuſtain a force of * « particles is diminiſhed.” LGraveſand, ibid. 


air 


pounds ; ſuppoſing their diameters 3 inches, 


7 # 3 a 3 . 
G ot ont eee: 
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air may eſcape 2: upon applying this to the fire, as the heated air comes 
to expand, it has a prodigious effect; grinding and diſſolving, in the ſpace 
of a few minutes, the firmeſt bones into a mere fluid; and this by the 
ſole preſſion of the air againſt the water, and bones. Hel Tak © 5 | 

But we have ſaid that the air is an elaſtic body: Now, elaſticity is a Elaſticity of tbe 
quality whereby a body yeilds to any external impreſſion, by contracting“ 7 
it ſelf into leſs. compaſs ; and upon removing or diminiſhing the im- 
preſſive power, returns to its former ſpace or figure. By this quality it 
is, that air is diſtinguiſhed from all the other bodies in the atmoſphere ; 
neither fire nor exhalations appearing to be elaſtic, at leaſt in any 
notable degree. ; | . : | 5 

That there is ſuch a quality in the air, is evident from innumerable ro-. 
experiments. We ſhall only mention one: In the firſt invented thermo- 
meter, ſome air is included in a hollow ball; which, as the warmth or cold 
increaſes or diminiſhes, contracts or expands it ſelf; and by that means 
either drives the ſpirit lower, or lets it. riſe higher. And to the ſame 
elaſtic power it is owing, that air incloſed in glaſs veſſels, at a time when 
it is much condenſed, frequently burſts the veſſels, when it afterwards 
comes to expand by a further degree of heat Y : 
This property is inſeparable from air: ſo that it was an overſight in fn inſeparable 
Mr. Hauksby to conclude, that air might be compreſſed ſo long, till it“ ?“. 
loſt its elaſtic power, and became incapable of expanding it ſelf again : Es 
for this is never found, even tho air have been kept in continual forcible 
compreſſion the ſpace of many years. That air is elaſtic in all places, 
appears hence, that the air contained in a bladder, endeavours to expand 
it ſelf on the tops of the higheſt mountains, as much as with us. 
This, further, is very wonderful in air; that it ſhonld be capable of No limit ro the 
being extended, and contracted infinitely ; for by all the experiments we 7729» 24 


. | A. V dilatation 
have ſeen or heard of, it does not appear that there are any limits of its vhe a, 1 


- 


* © The elaſticity of the air is as its den- 
© ſity ; for this laſt is inverſly as the ſpace 
© taken up-by the air, and therefore as the 
© force compreſſing the air, which is equal to 
© that by which the air endeayours to ex- 
© pand itſelf z but this force is its elaſticity.” 
SGraveſande's Elem. Phyſ. | 
The air is loaded pl the weight of the 
© whole atmoſphere, preſſing every way, ac- 
« cording to the nature of a liquid; the force 
© it exerts does no way depend upon the elaſti- 
© city 5 becauſe, whether you ſuppoſe elaſti- 
© city or not, that force which ariſes from 
the weight of the atmoſphere, and is equal municating with the external air, as by the 
* tO it, can no way be changed: but, as the | © weight of the whole atmoſphere.” Id. 1bid, - 
© air is elaſtic, it is reduced to ſuch a ſpace by | he effects of the elaſticity of the air are 
„the weight of the atmoſphere, as that the | © like thoſe of its gravity ; and included air 
© elaſticity, which re- acts againſt the com- | acts by elaſticity, juſt as air not included, by _ 
« prefling pre is equal to that weight. | its weight.“ 14. ibid. Ls | 
© But the elaſticity increaſes and diminiſhes as / Ne | 


VVV 


the diſtance of the particles diminiſhes or in- 
creaſes, and it is no matter whether the air 
be retained in a certain ſpace by the weight 
of the atmoſphere, or any other way ; for 
in either caſe, it will endeavour to expand 
it ſelf with the ſame force, and preſs eve 
way. Therefore if the air near the agg: 
be included in any veſſel, without alterin 
its denſity, the preſſure of the included air 
will be equal to the weight of the whole at- 
moſphers. Thus we find mercury ſuſtained 
to the ſame height by the elaſtic force of 
air included in a glaſs veſſel] no way com- 


1 
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. compreſſion, or expanſion ; bur ſtill, by the addition of a new weight, 
it will contract further; and by taking weight away, expand further +. 
And hence, as there is no end of its compreſſibility, there ſhould be none 
of its pores or vacuities. | T5 2 a / I 
cald condenſes The colder air is, the leſs ſpace it poſſeſſes, and vice verſa; hence 
air, cooling and compreſſing have the ſame effect thereon; nay, and cold 
..___ and compreſſion keep pace with each other. The ſame holds of warming, 
=. | wa diminiſhing of weight ; or heat and expanſion, which go hand in 
4 | Thus, tho the air in high places is colder than nearer the ſurface 
＋ : of the earth; as all who have travelled the higheſt mountains agree; 
=_ ” conſequently, the air there muſt contract it ſelf more in proportion: yet 
muſt the air of the ſame places, conſidered as it is preſſed with a leſs load 
of incumbent air, expand it ſelf more. And hence the barometrical 
experiments made on the tops of the higheſt mountains, are frequently 
very wavering and precarious. Ty „ ; 
ffbe rerefaliive Monſieur Amontons firſt diſcovered, that air, the more it is condenſed, 
pee of bear, the more it will expand with the ſame degree of heat; conſequently, the 
. of more it is condenſed, the greater is its elaſticity. Now the conden- 
vondenſation, ſation is in the reciprocal ratio of the weights wherewith it is preſſed; 
; and hence, if the air be preſſed in one place, or at one time, an hundred 
times as much as at another, its expanſive force, in the latter cafe, will 
be an hundred times that of the former ||. e 


pr. Halley aſſerts, in the Philoſophical J it is found, that equal weights of air pode, 
1 from the i — made N eee to the —— 
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at London, and by the academy del Cimtnto 


* Florence, it may be ſafely concluded, that 


no force is able to reduce air into eight bun- 
dred times leſs ſpace than it naturally poſſeſſes 
vn the ſurface of the earth. In anſwer to 
which, . Amonton maintains that there is 
no fixing any bounds to its condenſation at 
all ; chat greater weights will till bring it into 


leſs compaſs z that it is only-elaſtic in virtue 
of the fiery particles it contains; and that it is 
impoſlible abſolutely to drive out all the fire, 


and conſequently to make a perfect condenſa- 


tion. Mem, de Þ Acad. Ann. 1703. 


* The rule of this dilatation is, that the 


ſpaces poſſeſſed by the air are — inverſly 


as the forces whereby it is compre 
l On this principle, A. Amontons has a 
diſcourſe ro prove that the weight and ſpring 


of the air, with a moderate degree of warmth, 


may enable it to produce uakes, (Fc. 
According to the experiments 


. Hire, and M. Amontons, a column of air on 
the furface of the earth, 36 fathoms high, is 


equal in weight to 3 lines of mercury; and 


M. de la 


wherewith they are preſſed: The weight of 


air, therefore, which would fill the whole ſpace 


poſſeſſed by the terreſtrial globe, wou 
equal to a cylinder of mercury whoſe baſe is 


equal to the ſurface of the earth, and its height 


contains as many times 3 lines as the atmoſ- 


ical ſpace contains orbs in weight to 
_ the 36 fathoms 6 votre pr N ne 
was made. | | 95 FP 
_— _ the denſeft of all bodies, 
e. g. Gold, whoſe gravity is about 14630 times 
greater than that of air in our orb, it is eaſy 
to com 


column of mercury 14630 times 28 inches 
high, i. e. 4096409 inches; fince the bulks of 
air, in that caſe, would be in the reciprocal 
ratio of the weights wherewith they are preſſed; 
this 409640 inches, therefore, expreſſes the 
height at which the barometer muſt ſtand, 
where air would be as heayy as gold ; and 

| | 1 4 i 
the number 2 —<—— lines, the thickneſs to 


pure, that this air would be reduced to 
the fame denſity as gold by the preſſure of a 


of 36 fathoms of air 
| would 


#S a Aa _ woe >. 
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1 5 Efes, or Powers, of Air. 


T HE firſt effect of air is, that by being heavy and fluid, it inveſts the 
whole earth, and preſſes all the bodies thereon, with a great force; 
qual to what they would ſuſtain from a preſſure of 29 inches depth of mercury, bodien. 


or 32 feet of water f. By this means it binds up, aud reſtrains terreſtrial 
bodies; and thus prevents e. g. the arterial veſſels of plants, and animals, 
from being too much diſtended by their circularing juices ||; and thus alſo 
hinders the juices from eſcaping out of the ſame. This is felt very 
ſenſibly in ſuch as climb the talleſt mountains; who find, that the higher 


they 


does not bind up the veſſels of the lungs enough. 


they go, the more languid, relaxed and diffuſed they grow ; till at length, 
En into a ſpitting of blood, and other A __ ; by reaſon the air 


e ſame we obſerve, 


in animals incloſed in the receiver of an air: pump; for, upon exhauſting 


the air, they ſwell, vomit, drivel, dung, urine, ſweat, Ce. 


would be reduced in the ſame place. Now, 
we know, that 409640 inches, or 435298 fa- 
thoms, is only the ſevent part of the 
ſemi-diameter of the earth; and when y 
are paſt that, whatever matters there be, t 
2 be W. bee air. * not * ge 
ore, that the remaining 45153 
 fathoms diameter, may be N of dents = 
| heavier by many degrees than the heavieſt bo- 
lies among, us. . 

„Hence, again, as it is proved that the more 
air is compreſſed, the more does the ſame de- 
gree of fire increaſe the force of its ſpring, 
and render it capable of ſo much the greater 
effect; and that, for inſtance, the heat of boil- 
ing water increaſes this ſpring of our air be- 


yond what it ordinarily is, by a quantity equal | 


to one third of the weight wherewith it is 
preſſed: we may infer, that a degree of heat 
which in our orb. can only produce a mode- 
rate » may have a very violent one in 
ſuch lower orb z and that as there may be 


* degrees of heat in nature beyond that 


Water, tis probable there may be 
ſome violence, thus aſſiſted = the 
weight of the air, may be ſufficient to tear 
aſunder the ſolid globe. Am. de Þ Acad. 


9 |: Fay 7 
| atmoſphere, in its free ſtate, may 
© be conſidered as if it had once "a ego 
- ter, covering the earth, to the height of 
* 31 feet; but afterwards exceedingly rarified, 
< expanded and converted into what 
© Ur 3 Which, tho in fact it polleſſes a larger 


— 


+ 


« ſpace, has not a r weight than wa- 
© ter of the height of 31 Hogs, vs tis eaſy 
to compute What quantity of water 


0 e lee, ſurround the earth, to that _ : 


gives the whole weight of the air: 
* ſince a cubic foot of water weighs 72 
© a priſm thereof (to uſe that for the ſeftor 


and height 31 feet, will weigh 2232 pounds z 

Pak "de ſurface * 820 

2 3711.420000,000000 ſquare feet, 

* the product of theſe two ſums, which is 

© 8,283889.440000.000000 pounds, gives 

© the 2 of water, and conſ- the 
ity 


p air required. Paſchal, Traite 


© fifteen Averdupoiſe pounds. Id. ibid. 
Thus the difference of the air in point of 


vi come to have a v erable. 
eee eee When the 


air, ſays Mr. Boyle, vs of a ſudden 
© much lighter than uſual, the ſpirituous and 
© aerial particles plentifully lodged in the blood, 
© will naturally ſwell that liquor 3 and fo dif- 
tend the veſſels, alter the man- 
© her of the circulation thro* the capillary 


© yeins and arteries : whence ſeveral changes 


T7 


© of a ſphere) whoſe baſe is. a foot ſquare, - 


2%,Tt 


Air binds up, 
and he 
e getber t 


5 to- 


* 
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Mixes bodies, © 


Makes bodies 
alt on one 4 
mother. 


* 
Fire on fuel. 
Ti 
Sh 
AN 


20, It mixes different 1 e ; for in being fluid, heavy and 
elaſtic, it can never be at reſt; ſo that wherever it is preſent, it is always 
acting on the ſurfaces of contiguous bodies: and hence ariſe various 


mixtures of fluid matters. This is apparent enough in many liquids, as 


oils and ſalts which mix readily 
quietly in their ſtate of ſeperation. | 8 | 

39, It determines the action of one body to another. Bodies, we 
obſerve, would not have any effect on each other in vacuo; and *tis b 
means of gravity that the actions of bodies are ordinarily communicated. 


* 


in air; but taking that away, remain 


* 


Without ſuch gravity, all bodies would be indifferent as to any motion; 


ſo that *ris by means of this quality that the air ſo much as touches us. 
One great circumſtance on which the action of bodies depends, is 
the preſſion of one body againſt another; which preſſion is frequently the 


. 


effect of ſome other heavy body, and more particularly the air: thus the 


fire which burns wood, immediately goes out, and its flame diſſipates, 
upon taking the air away; by reaſon there is wanting ſomething to preſs 
the particles of fire againſt thoſe of the fuel, and prevent the too ſpeedy 


diffuſion of the flame And the ſame is obſerved in aqua regi 


* We are extremely apt to be too precipi- 
tate in our concluſions : after having learnt 
a few of the e of a body, we think 
we have got all, and impoſe it on our ſelves 


to account for all the phenomena and effects 


thereof, how various ſoever, from what we do 
know, Hence innumerable crude, conſtrained 


ſoluions. No body appears to have been more 


on his guard, in this reſpect, than Mr. Boyle : he 


ſaw abundance of effects from air, which did 
not appear to have any dependance on the 


known mechanical 1. thereof; and on 
this view compoſed that excellent piece of 
Suſpicions about ſome hidden qualities of the 
Air. The difficulty, /ays I we find in 
© keeping flame and fire alive, tho but for a 


© hitle time, without air, renders it ſuſpici- 


« ous, that there may be diſperſed thro” the 
c ene! id ſome odd ſubſtance, either 
of a ſolar, aſtral, or ſubterraneous nature; 


© on account whereof, the air is ſo neceſſary. 


© to the ſubſiſtence of flame. And this nę- 
ceſſity I have found to be more conſide- 
© rable, and leſs dependent upon the manifeſt 
© attributes of the air, than is uſually ob- 
© ſerved ; for by trials purpoſely made, it has 
© appeared that a ſmall flame of a lamp, tho 
© fed perhaps with a ſubtile thin oil, would, 
© in a large receiver, expire for wafit of air, 
* in a far leſs time than one would believe. 
And it will not much leſſen the 


"EM 


the preſſure of the air is requiſite to impel 
© up the aliment into the wiecks;-for to ob- 
* viate theſe objections, it may be obſerved, 


© which, in the open air, will burn quite a- 
© way, without any ſenſible ſmoke 
© without-any wieck at all, 

Again, — It ſeems ſurprizing what ſhould 


© be in the air, which enabling it to keep 
flame alive, does yet, by being conſumed or 
© removed, ſo ſuddenly render the air unfit to 


, ous flame. It ſhould ſeem, by the ſud- 


© den waſting or ſpoiling of this fine ſubſtance, 
whatever it be, that the bulk of it is but 


© very ſmall in proportion to the air it im- 


© tinftion of the flame, the air in the re- 


a and 
gold: 


z and this 


6 pregnates with its virtue; for after the ex- 


* 


. alledge, that either the groſs faligenous ſinoke 
© in a large veſſel, ſtifled the flame; or that 


© that the experiment holds of ſpirit of wine, 


© ceiver was not viſibly altered, and, for 


© ought 1 could” perceive by ſeyeral ways of 
© judging, the air retained either all, or the 
© greateſt part of its elaſticity, which 1 take 
[© to be its moſt genuine and diſtinguiſhing. 
property. This undeſtroyed ſpringyneſs' of 
© the air, with the neceſſity of freſh air to the 
© life of hot animals, ſuggeſts a great ſuſpi- 


© a volatile nitre, or rather ſome anonymous 


difficulty to 


*© ſubſtance, ſidereal or ſubterraneal; tho not 


1 


© improbably 


< cion of ſome vital ſubſtance, if I may fo 
© call it, diffuſed thro? the air, whether it be 


* 


« improbably of kin to that which ſeems fo 
7 3 to the maintenance of other flames,” 
Lid. 5 Tak gas: Fw 
Inſtances of ſtrange anonymous effects of 
the air, ſufficient to countenance ſuch ſuſ- 
picions, we have enough. 
the courſe of this and the following chapter, 
we ſhall here add another, viz. the appearance 
or growth of ſome ſalts, in certain bodies, 
which afford them not at all; or nothing near 
in ſuch plenty, or ſo ſoon, unleſs they be ex- 
_ poſed to the air. | 
Mr. Boyle cauſing a ſolid marcaſite, hard as 
ſtone, to be broken, that the internal and 


air; he found, that tho this was done in a 


that the marcaſite was not only ſheltered from 
the rain, but kept in a dry air; yet after a 


an effloreſcence of a vitriolic nature. After- 
wards meeting with a ponderous, dark-coloured 
mineral, which at the very firſt breaking diſ- 
covered to the eye no appearance of any ſalt, 
nor ſo much as any ſhining marcaſitical par- 
ticles ; he found, that a large quantity of theſe 
bard and heavy bodies being kept expoſed to 
the air, even in a room that preſeryed them 
from rain, tho probably they had lain many 
ages intire under ground, in the hill where 
they were found; yet, in a few months, 


were in a great part crumbled to a powder, 
- exceeding rich in copperas. Nay, having laid 
up ſome of theſe ſtones in a room, where he 
conſtantly kept a fire, and in the drawer of a 
cabinet, which he did not often take out to 
give them freſh air, moſt of them were co- 
vered with a large effloreſcence; which, by its 
conſpicuous colour, between blue and green, 
by its taſte and fitneſs to make in a trice an 
inky mixture with an infuſion of galls, ſuf 
_ ficiently manifeſted it ſelf io be vitriol. 

That the earth; or ore of alum; robbed of 
its falt, will in tract of time recover it, by 
being expoſed to the air, we are aſſured by 
the experienced Agricola. And Mr. Boyle ob- 
| ſerves, that ſome kind of lime in old walls, 
and moiſt places, has, in time, gained a large 


 effloreſcence, very much of a nitrous nature; 


as he was convinced by having obtained ſalt- 
petre from it, upon barely diflolving it in 
common water, and evaporating the filed 
It may ſeem. doubtful; whether the ſalts ap- 


4 


To what occur in 


more ſhining parts might be expoſed to the 
found 


room where a good fire was uſually kept, ſo | nous earths, Ce. are made by the ſaline par- 


while, there appeared on this glittering part, 


by che operation of the air upon them, | 


at all tend to ee e 


as we cannot 


* 
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produced by the . of the air workire- 
as an agent, or alſo Oy as an ingng 
dient; or whether theſe ſaline ſubſtances pro- 
ceed not from ſome internal thing, analogus 
to a ſeminal principle, cauſing in them a kind 
of maturation: of ſome parts; which being 
once ripened, and perhaps. affiſted by the 
moiſture. of the air, diſcloſe themſelves in the 
ſaline concretions; as in the feculent or tar- 


tarous part of wines, there will, in tract of 


time, be generated or produced numerous 
N of a ſaline nature, that give the 
acid taſte we find in tartar, eſpecially in that 
JJͥͤ ——T. i. ©, 

It may alſo be ſuſpected, that the ſalts 
in marcaſites, nitrous and alumi- 


ticles of the like nature, that, among mul- 
titudes of other kinds, ſwim in the air, and 
are attracted by ſimilar particles yet remaining 


in the terreſtrial bodies, which are, as it were, 


the wombs of ſuch: minerals; as a ſpirit of 
nitre will with fixed nitre, and ſome other al- 
kalies, compoſe ſalt - petre: or elſe, that ſuch 


aerial ſalts, aſſiſted by the moiſture of the 


air, ſoften, open, and almoſt corrode, or diſ- 
ſolve the more terreſtrial ſubſtances of theſe 


wombs, and thereby ſollicit and extricate the ' 
latent ſaline particles; and by their union with 
them, compole thoſe reſulting bodies that 


reſemble vitrio), alum, G % 

But tho theſe conſiderations ſhould be 
thought ſufficient 10 reſcue the production 
of ſalts from the effect of any hidden proper- 


ties of the air, we have others which abun- 
| dantly evince the exiſtence of ſuch properties: 
as, the air's acceſs rendering antimonial medi- 
eines not only emetic, but alſo diſpoſed to 
produce heart · burnings, faintings, exc. none 


of which, when kept from the air, they do 
Its affording ſtrange 


prognoſticks of plagues; as that of the per- 


ſon” mentioned by Mr. Boyle, who for- three 
ſucceſſive plague-ſeaſons had an odd / tumoue 
formed in his groin, about three months ere 
the plague began; by which he conſtantly fore - 


told its approach: with infinite others to be met 


withal in naturaliſts, chemiſts, cc. as Zwelfer, 

Boyle, Cardan, Scaliger, Diemerbroeck, &c. - 
Io account for the origin of ſuch. pro» 
perties of the air, Mr;-Boyle obſerves, that 
25 onounce: ſo: much as; nega- 
tively whether the libtation of the moon, and 
che motion of the ſup, and perhaps of ſome of 
the other planets, about their own centres, and 


pearing in the fore-mentioned caſes ate really f conſequently their turning ſeveral parts of their: 


bodies 


* 


' Agitates the 4, Air being thus elaſtic, and inſinuating i 


* 
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gold: that menſtruum is found to act on this metal, partly by its gra- 
vity, and partly by the preſence of the air; for, upon removing the air, 
it ceaſes any longer to diſſolve the gold. Ms 
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| Illuſtrared b The vaſt effect of air, in determining bodies to one another, 1 have 
Farina digeftor. made trial of with great hazard of my life : for, putting a little ſpirit of 


wine, along with ſome of the more tenacious bodies, as gam fandarach, 
Cc. in Papin's digeſtor, to diſſolve; and applying a fire underneath z the 
air not being able to eſcape, expanded it ſelf with immenſe force, and 
thus violently thruſt the ſeveral matters againſt each other : ſo that the 
whole was, in a very ſhort time, a ag; diſſolved. But ſuch was the 
expanſive force of the impriſoned air, that a metalline cylinder, two 
inches thick, was thereby burſt in my band. „%%% ᷑ -V 

5 „ Air i it ſelf into the pores of 
parrs of bodies. bodies, with ſo powerful a property of expanding, and this ſo eaſy to 
be excited; it muſt of neceſſity put the particles of all bodies it is mixed 
withal, into perpetual oſcillations ; unleſs theſe three conditions concur : 
„1, That the gravity, or weight, wherewith it is preſſed, remain the 

ſame. 29, That the elaſtic force remains the ſame. 39, That the con- 

trained fire continue the ſame, without augmentation or diminution. 

But, as ſuch weight, elaſticity, and rarefaction, are continually varying; 
it follows, that there muſt be an almoſt inceſſant vibration, or dilatation 
and contraction in all bodies. | | | 1 Re; 
A in Monſieur Mariotte obſerves, that if there be bubbles of air contained 
r ag of ice; that air ſeeking it ſelf a paſſage, will break the ice: 
a ndl thus it is, that glaſſes, and other veſſels, are frequently burſt in the 

bodies to us, may not have an operation up 14 bitants of the Caribbos-· lands; who, when the 
our atmoſphere ; ſo, for e we know, there | Europeans firſt reſorted thither, had hurricanes 
be in thoſe vaſt internal parts of the earth, | but once in ſeven years; afterwards they were 
whoſe thin cruſt has been here and there dug | moleſted with them once in three years; of late 
into, conſiderable maſſes of matter that have | they have been troubled with them almoſt eyery 
periodical reyolutions, accenſions, eſtuations,fer- | year: And a phyſician ho had lived there 
mentations, or in ſhort, ſome other notable | ſince, aſſured us, he had ſcarce obſeryed them 
commotions z the effluvia whereof may produce | to ſucceed one another in leſs compaſs than of 
effects yet unobſeryed on the atmoſphere, and | two months. In which inſtances, and in ſeve- 
on ſome particular bodies expoſed to it : tho | ral others, it may be noted, that in the changes 
theſe periods may, perhaps, be altogether irre- which happen to great quantities of matter, 
gular, or have fome kind of arity diffe- | nature ſeems to affect ſomething. of the pe- 
rent from what one would expect ? thus the ſea | riodical, but not in a way that appears to us 
has thoſe grand intumeſcencies we call ſpring- 1 4 We may add what Varexizs relates 
tiles, not every day, nor at any conſtant oy of thoſe hot ſprings in Germany be calls Ther- 
of the month or week, but about the me piperine, that they annually begin to flow 
and new moon; and theſe ſpring-tides are | at certain ſeaſons z the former about the third 
moſt notably heightened, not every month, | of May, and the latter near the middle of 
but twice a year z at or about the vernal and tember; from which time they reſt till the 

- * autumnal equinoxes : which obſeryations are | following ſpring: To fay nothing of n 


- not near ſo antient, and ſo well known, as the | rous other periodical ſprings which flow, re | 


daily ebbing and flowing of the ſea. The | of them ſo many hours, and ſome ſo man 
ans of the antients we do not now inſiſt | days, and then reſt as many, alternately. See 
on, not the obſeryations of the elder inha- | Boyle, as above cited. | 


"winter 


| Theory of CHBMISTAY. 


inter time, when the liquors they contain are frozen. Ar, indeed, 
may remain in certain places, without activity; till, by ſome accidental 
union with other particles, it acquires an activity: and hence it is, that 
entire columns of marble, ſometimes cleave in the winter ſeaſon, from 
ſome little bubble of included air's acquiring an increaſedelaſticity. | 

All ſolutive power, therefore, depends on air: for, as is already ob- neceffory ro 
ſerved, aqua fortit cannot diflolve iron, or copper, in the receiver of an- 
air- pump; but, when the air is let in, the ſolution is ſoon performed. 

And hence it is, that on the tops of high mountains, as the pike of 
Tenariſſe, the moſt ſavory bodies, as ſalts, ginger, pepper, ſpirit of wine, Teſte. 
c. ſcarce afte& the tongue and palate with any ſenſible taſte at all; their 

articles not being preſſed on the tongue, ſo as to enter its pores; but . : 
| inſtead thereof, diſſipated and blown away by its heat: the only thing 

that there retains its taſte, is Canary- wine, which may be partly owing -—_ | 
to its penetrative ſpirit, but probably, more to its oilyneſs, which makes ? „ 
it adhere more ſtrongly, and not ſo eaſy to be diſſipated by the heat of | 


the tongue. Hence alſo it is, that ſalts do not diflolve ſo well in dry The rezniag of 
places; but beſt in cold places under ground, where the air being heavier, /<"- 
prefles the parts more towards each other.. 1 | | 
A As the air is elaſtic, and as it expands or contracts differently, ac- ir the great 

cording to the different degrees of heat, and cold; and as rhele are ! 
variable, and rarely continue two minutes the ſame; it follows, that 
the air muſt be in continual motion: and thus it becomes the great cauſe 
why motion never ceaſes in the univerſe. This air, we find, produces a | 
_ vibratory motion in ſeveral bodies, obſerved particularly in plants; the air- f 4 
veſſels whereof do the office of lungs : for, the air contained in them, | 
ſometimes contracting, and ſometimes expanding, according as the heat 
is increaſed, or diminiſhed, preſſes the veſſels, and eaſes them again by 
turns; and thus promotes a circulation of their juices, which could ſcarce 
be other wiſe effected. Hence, we find, that no vegetation or,germina- 
tion, will proceed in vacuo; for, as to what is commonly ſaid of beans, | - 
vix · that they germinate there, it is a manifeſt miſtake; indeed, they x 
ſwell a little, by the expanſion of the air contained within them; but they 
never bud. Perhaps no ſpace can be aſſigned within the confines of our Found in an 
earth, but has air in it: to try whether there were any in a very intenſe? >a 1 
fire, I placed a tube in a furnace, till it was ready to fuſe; then, hermetically . | 
ſealing it, as ſuppoſing it abſolutely void of fire, I immerged it, thus 
ſealed, in mercury, and in this condition broke off the ſeal : upon this the 
mercury roſe, but not ſo high as in the barometer; which ſhews that 


there was ſtill air in the tube to prevent its aſcent. Air, therefore, is 4 
found in a fire where glaſs will melt. „%% wr onans- 4 


- 


And not only all ſolutions, but all putrefactions and fermentations, Air the great 7 
do likewiſe depend on the air, conſidered as it js elaſtic, and in continual irg , 


l A C putre fact ion and * 
motion; theſe two operations, which we ſhall hereafter ſnew are the Fermentation. | 


grand means of changing, and converting vegetable and animal bodies, 
depend wholly on the action of the air, whoſe continual ofcillations are 


inducir 8 
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inducing perpetual changes both in ſolid and fluid bodies, pervious there? 
to *. That the effect is not immediately owing to the action of fire , is 
evident hence, that there is the ſame degree of heat in vacuo, as in the 

open air; and yet no putrefaction enſues in vacuo, either of animal or 

i e eg . „ „ 
lf you knead flour with water, void of all air, and lay it in vacuo; 


it will never ſerment f: nor will 


fleſh putrefy without air; tho it 


may reſolve into a kind of ſanies or filth ||. The like holds of liquids; 


none of which will ferment, but ſuch as have air in them, and at the 
ſame time are in ſome. meaſure viſcid, to retain it. So, if you ſhut 
up apples, flowers, &c. in an exhauſted receiver, and keep them there 


* © Are not the moiſt particles, which float 
in the air, the cauſe of all corruption in 
bodies; ſince, according to Acoſta, every 
© thing in Pers (and the ſame is obſerved in 


Egypt) where it ſeldom rains, continues long 
* uncorrupted ? or is this reſiſtance of putre-_ 
faction rather owing to the nitrous ſalt where- 


© with the air of thoſe countries abounds ? ? 
Boyle's Hiſt. of Air. | 3 
Mr. Boyle gives us ſome ſingular inſtances 


of the effect of the air, hardly deducible from 


any of che known properties of this: fluid. 
Dr. Stubbs aſſured him, © That the ſilks brought 
from Jamaita, will, if there expoſed to the. 
© air, rot even whilſt they preſerye their co- 


© Jour; but if kept therefrom, hold both their 


„engt and die. Ibu... 
. The ſame author was informed by a learned 


_ gentleman, * That the air at Braſil had a 
great influence upon the colours of clothes, 


and even upon black; ſo that the fable taffety 
©: there worn by the higher rank, will, in a 


few days, become of an iron colour; tho, 


© when kept cloſe in ſhops, it preſerves its 
© proper hue. He alſo informed him, that at 
© a place fifiy leagues beyond Parigza, white: 
people ſoon grew tawney z and as ſoon re- 
cover their native colour by removing out of 
that quarter.“ Ibid. | 4 
*+ Sir Jſaac Newton looks for ſomething 
finer than common air io produce many of 
the effects aſcribed thereto : finding that heat 
is conveyed and propagated even in vacuo, 


he ſuppoſes a fine ætherial medium, or ſpi- 


rit, ſubtile enough to penetrate freely thro? 
the moſt ſolid of all bodies. On which me- 
dium, fire and light have their firſt imme- 
diate effect, which is hence communicated, 
by the vibrations of this medium, to «he air, 
and thence to other bodies. Opticks. 


for fix months, they ſhall be found ſtill freſh and unaltered **, - 


.4*© The air, Sir Iſaac Newton obſeryes, a- 


* bounds with acid yapours, fit to promote 


« fermentations ; as appears by the ruſting of 


* iron and copper in it, the kindling of fire 


? by blowing, and the beating of the heart by . 


* means of reſpiration. 


The aboye-mentioned motions, be adds, . 
© are ſo great and violent as to ſhew that in 
© fermentations the particles of bodies almoſt 


cat reſt, are put into new motions by a very 
© potent arts ol which acts upon them 085 


« when they approach one another, and cauſes 
them to meet and claſh with great violence, 


and grow hot with the motion, and daſh 
© one another into pieces, and vaniſh into 
© air, vapour, and flame. Op tick. 
The generation of animal ſubſtance being 
the effect of putre faction, as will hereafter be 
made appear; it follows, that the preſence of 
the air is neceſſary for any piece of matter to 


commence animal. Thus the philoſopher ſo 


often quoted, obſerves, that by keepi 


| 2 
trefied bodies in glaſſes hermeticall ſealed, and 


thereby ſecured from the contact of the external 
air, he had never been able to produce any 
inſet, or other living creature; tho he had 
ſometimes kept animal ſubſtances, and even 
blood fo includ 


in their conſiſtence whilſt they remained ſealed 
up. Ubi ſupra. we 25 

* Opening an exhauſted receiver, wherein 
a large quantity of verjuice with green, ſour 
grapes, had Jain included for three years, there 
appeared no mouldineſs any where ; only the 


ſurface of the uppermoſt skins were a little 
diſcoloured with ſomething, which by its taſte, . 
and appearance thro' a microſcope, I ſuſpect 
"to be a kind of tartar, Id. #6id, e 


The 


ed, for many months, and one 
or two of them for a longer time; and tho 
theſe ſubſtances had a manifeſt change made 
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The effect of the air, therefore, 8 5 great; ſince it can change „ 


the two kingdoms, and convert ſubjects of the one, into thoſe of the 
other: what elſe is it that renders metals ſo very durable, and incorrup- 
tible, but their ſimplicity, and their not being pervious to the air ?, Thus, 
in places where no air is, there, no alterations happen ; accordingly, it 
has been often obſerved, that names wrote in the ſand,” on the tops of 
the higheſt mountains, have remained there forty years together, without 
having been the leaſt altered, or effaced. „ 


Air, conſidered as a Chaos, a great Diſolvent. 


\ TOW, the air, conſidered as a chaos, wherein all kinds of bedies 
float, may produce an infinite number of effects, hitherto not 
attended to. . | . ee 
There are two manners of diſſolving: the firſt depends on the common 
properties of body; and therefore is mechanical. Thus, wood becomes 
divided and attenuated by means of the hardneſs, figure, coheſion, and 
motion of a ſharp body, applied thereto. The ſecond by ſome proper 
diflolvent or menſtruum: thus gold is only ſoluble by mercury, fire, a 
and aqua regia. © © | . 5 5 ER I | pes). +; 
Now, we have already ſhewn that air is a ſolvent in the firſt capa- 
city; as, by its weight, and elaſticity it preſſes bodies againſt each 
other, and produces an attrition; and as it contains fire; which has 
likewiſe been ſhewn to be a diflolvent., 7 5 RON” 
But air is likewiſe a chaos; and mult therefore contain all kinds of Air an unver- 
menſtruums; and conſequently have wherewirhal to diſſolve all kind of menſtruum, 
bodies; ſo that the air muſt likewiſe diſſolve in the ſecond capacity f. 


1 Mr. Boyle aſſures us, © That he has ſe- | ſometimes 2 beautiful purple colour; and 
© yeral times made a_ fubſtance, conſiſting of | ſometimes alſo a nitrous kin tet 
© a metalline body of a texture fo cloſe as to Mr. Boyle has even found the fumes of a 
© lay for many hours undiſſolved in a corroſive | ſharp liquor to work more ſuddenly and ma- 
© menſtruuym; yet this ſubſtance, that was fixed | nifeſtly on a certain metal, when ſuſtained in - 
enough to endure melting by the fire with- | the air, than did the menſtruum it ſelf, that 
* out loſing its colour, would, when expoſed emitted thoſe fumes on thoſe parts of the 
© to the air, be diſſolved in a very ſhort | metal it covered. And a chemiſt, who had 
© time, and have its ſuperficial parts turned al- | been in Hungary and other parts, purpoſely 
* moſt black.” Ubi ſupra. = | to viſit mines, aſſured me, that 2s to the 
Air, tis obſerved, may have a notable _ ladders and other wooden-works, employed in 
ration on vitriol, even after a ſtrong fire | one or more of the deep Hungarian mines, 
could work no farthec thereon, The expe- | thoſe that were in the upper part of the. grooves, 
rienced Zwelfer informs us, that the colco- þ near the external air, would, by 'the fretting 
thar of this mineral, made by a ftrong diftil- | exhalations, be rendered unſerviceable in a 
lation, is not corroſive z and that no ſale can | few months; whilſt ſuch ladders, pieces of . 
be obtained from it ſoon after diſtillation, by | timber, exc. as were E N . 
che affuſion of water: but, ſays be, if it be | lower parts of the mine, would hold good 
for ſome time expoſed to air, it m_ two or three times as long, 14. ib 
yield a falt, which is ſometimes white, and 3 | 
1 Se 
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Theory of CHEMISTRY, 5 8 
Auetal turned This, accordingly, is matter of general obſervation ; every body knows 

ruſty thereby. hte Ton and {Mer grow "kN in air. In the iſland 0 —_ 
ir is ſo moiſt, that their inſtruments, unleſs well defended with oil, are 

ſoon. diſſolved. Acoſta affirms, that the air in Peru diflolves lead, and 
Withal increaſes its weight: and we our ſelves have ſeen pillars of iron 
. ſo reduced by air, that one might,crumble them to duſt with the finger: 
| Except gela. and ſtones f frequently undergo. the ſame fate. Indeed gold may ſeem 
© - inacceſſible to air; it being found never to contract ruſt, tho expoſed ever 

" ſolong to the open air. The reaſon is, that the only ſalt in nature, which 
diſſolves gold, is the common ſea- ſalt; which is not eaſily made volatile. 

So that air may be conceived as an univerſal || menſtruum, now ap- 
plying it ſelf to this body, and then to that; and thus inducing diſſolu- 
tion, corruption, and putrefaction, in all things DP 

Aus volailiaes Air, in effect, not only diſſolves but volatilizes abundance of bodies, 
fixed bodies, which before were fixed : thus, if you calcine ſea- ſalt by a vehement fire, 
| and then fuſe it; and when fuſed, expoſe it to the air in an open veſſel, you 
will find it liquify : when; liquified, let it dry again; and when dry, 
fuſe it: and thus, by repeating the experiment, you will have all the 
ſalt vaniſh into air; leaving nothing behind but a. little earth, and 
TIE VEE. 2 alas as bes 1 hs, 
Air fixes vols. For the ſame reaſon, air fixes divers bodies which before were. yola- 
vile bodie/, tile: thus, nitre, or aqua fortis, evaporate by fire, but if there be any 


- * , 
8 . a ; 
$a N . x a 


Even ſea-ſalt, 


f * copper that bas been lo er ſed to 
© the air, contracts a ruſt b the alas par- 


© ſolid bodies, may help to ſhew bow much 
© ticles of that fluid, gradually faſtning them- 7 


© the air abounds with ſaline and ſubtile parts. 
E vo 


© ſelves in ſuch numbers to the ſurface of the 
© metal as to corrode it, and produce a ſub» 
© ſtance of the colour of yerdigreaſe ; which 
is a factitious body, made of the ſame me- 
© tal, corroded by 4 ſharp cor 


© negar, or of the husks of grapes.“ Boyle Hid, 
221 of un ks of grapes.” Boy 


wal. NT | 
Tho Morocco be an inland town, ſeated 
© in a very hot climate, where the ſoil is 
© uſually dry; yet 1 am informed, that the 
nocturnal air proves exceeding damp and 
piercing, ſo as preſently to produce ruſt upon 
© ſuch iron inſtruments as 


| Id. Hiſt, of Air, 


© © In the moſt Southern parts of. the Engliſh 
© colonies, the great guns are fo ſubjeci to 


< ruſt, that after lying a few years in the 
« open air, large cakes of crocus martis may, 
c with a hammer, be eaſily beat off them; 
© whilſt others that lay ſunk in the ſalt - water, 
< during the ſame time, are by no means ſo 
much affected. Hence, as dew is only 
« {teams of the terreſtrial globe, the phæno- 
* mena' that manifeſt its power to work on 


puſcles of vi- 


waſhe 


lie naked therein.“ * can operate, its immenſe quantity is of 


. ſome advanta 2.2 for hereas even the 


7 An experi maſon told me, that $4- 
licbury- cathedral is built of Purbeck ſtone, 
which gradually becomes ſofter, and moulders 
away in the air; that the ſame is obſerved 
from Blackington ſtone, tho kept from the 
wet: but what comes from Painſwick, with- 


in four miles of Gloceſter, tho ſoft and. pliable 
at the firſt, will, by lying in the air, acquire an 


hard, yellowiſh, glaſſy cruſt, like marble ; _ 

which roms the more durable for being often 
Boyle, Hid. Qual. 15 

In bodies on which the aerial menſtruum 


« ſtrongeſt menſtrua, if they bear no great 


ic proportion, in bulk, to the bodies the are 


to work on, are eaſily gluited, and being | 
© unable to take up any more, leave the reſt 

of the body undifſolved ; this bears ſo vaſt 
© a proportion to the bodies expoſed to it, that 
© when one * ion of it has impregnated it 
© ſelf as much as 'cis able, there may fill 
come freſh to operate - farther on the re- 
* maining part of the body.” Id. ibid. 


* 
* 
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putrefied urine near the place, the volatile ſpirit will be ſixed, and fall * 7 
own in form of aque fund . m COFt? BY nate an, 
Add, that air brings a great many quieſcent bodies into action, i. e, rings the l.. 
ſtirs up, and excites their latent powers: thus, if an acid vapour be gon; Pere of 
diffuſed thro? the air; all things whereof that is a menſtruum, will be ies. 
_ diſſolved thereby. Thus gold is diſſolved by the vapour of ſpirit of 
ſea-ſalt, and filver by that of nitre; and each contracts à ruſt: ſo 
that it was no groundleſs obſervation of the chemiſts, that there are 
activ prindipies in the ir. 3 1 88 
From the whole we gather, that the objects of chemiſtry, in the 
ſame operation, applied in the ſame manner, and to the ſame fire, will 
not have the ſame effects, at different times, or in different places; 
by reaſon of the diverſity of matters in the ait. | 
Air, conſidered, both as inveſted with the forementioned properties;'/Diverfeics in 
_ viz. gravity, elaſticity, &c. and as a chaos, may have infinitely” various '%* «ir produce 
effects, which none but a chemiſt would know. how to account for : 4 eg : 
| ſome operations require an open air, withouwwhich they can never take; #on. 
and in others, on the contrary, the air is to be totally excluded. If 
you take camphire, put it in a glaſs veſſel,” and ſet fire underneath it; 
the whole will run into ſalts, without any diminution of weight; whereas, 
if during the proceſs, you take off the cover, and apply a candle to it, 
it will rake fire, and the whole fly away in fame. So, to make ſulphur 
inflammable, it requires the air ; for in a cloſe cucurbit it may be ſubli- 
med a thouſand times without kindling : put ſulphur under a glaſs bell, 
and apply fire; and it will riſe into ſpirit of ſulphur per campanam ; and 
provided the veſſels were cloſe, will be incapable of catching fire, as 
much as gun-powder in the ſame circumſtances : but if there be but the 
leaſt chink, it immediately kindles. So an ounce of charcoal, incloſed 
in a crucible well covered and luted, to prevent any air's inſinuating; 
may be kept in the intenſeſt heat of a melting furnace fourteen days 
without any loſs; and yet the thouſandth part of the fire, in open air 
readily turns it into aſhes. © Helmont relates, that if you take charco 
and put it in a cloſe veſſel, out of which the air is excluded, and here 
urge it for fourteen days in a glaſs furnace; the coal will ſtill remain 
black: but the minute you let in air,. it falls into white aſhes. The 
ſame holds of the parts of all animals and vegetables, which can only 
be calcined in open air: in cloſe veſſels, they will never be other than 
black l mp ne 1 5 CCC 


I Mr. Boyle mentions a certain ſoft but con- | ſome of it, was put unſtopped in the re- 
ſiſtent chemical body, which in the free air | ceiver of the air · pump, cloſe luted on; tho 
continually emitted a thick ſmoke ; but which, | no exhauſtion were made, yet the white fumes 
in an exhauſted receiver, was not found to emit jaw wy ceaſed to aſcend ; as if the ſmoke 
any: nay, by lying a-while in vacuo, it grew ſo | participated of the nature of flame, and pre- 
far fixed, that it afterwards remained a good | ſently glutted the air, or otherwiſe e it 
while in air, ere it would ſmoke again. And | unfit, without any diminiſhing of its gravity, 
what was farther yet, when a yial, containing | to raiſe the body. Hid. Qual. of Air. 
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Diverſties in 


the exbal ations 
produce others 
in the opera» 


Theory of CRE M1ISTRY, „ 
The changes, therefore, produced by chemiſtry are various, accordi 
as they are made in the open or incloſed air; rarefied, or denſe ; humi 
or dry; light, or heavy, Ce. | „ 5 : | 
| The ſame are likewiſe various, as the exhalations are ſo. We ſhall 


ſhew elſewhere that ſalts attract, and that air repels, water. Helmout 


mentions it as a mighty arcanum in chemiſtry, to render fixed ſalt of 
tartar volatile; but the thing is effected by air alone: for if you expoſe 


ſome of this ſalt to the air, in a place replete with acid vapours, the 


ſalt will draw the acid ſpirit to it ſelf; and when ſaturated therewith, 


become volatile. But then it is no longer a mere alcaline ſalt, but a com- 


pound one. Hence a due regard to the ſtate and diſpoſition of the at- 


moſphere, of the place, e- g. the air of the laboratory, is indiſpenſibly 


required in any operation; without which, there is no anſwering for 
the event's being the ſame at one time as another. If e. g. there were 
100 men in a place, the air, there, would be full of the matter of 
inſenſible perſpiration ; and a good blood-hound would 'readily diſtin» 
guiſh that emitted by his maſter from all the reſt, by the mere ſmell : 


ence it follows, that the air muſt be very different where crouds of 


le are, as in cities, great aſſemblies, c. from what it is in rura 
tad foliar places. Thus much for air. DO TS 15 
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TAT ERis a thing of a very extraordinary and wonderful na- Mane ao et 
W ture, hitherto little Naan Ay ee When conſidered in it ＋ its 8 
VV ſelf, it appears to be of the nature of a pure cryſtal: for a ſmal 
degree of cold renders it, as it were, ſtony; and a great one turns it 
perfectly hard; ſo as even armour might be framed thereof. But fire 
puts it in motion; and by means hereof ir becomes a fluid. 
Water, if it could be had alone and pure, would be as ſimple as fire; none of cur 
but there is no art or expedient yet found out for making it ſuch: for ver fare. 
rain-water, which ſeems to be the pureſt of all the waters we know 
of, is replete with exhalations of all-kinds, which it imbibes from the 
air; ſo that tho filtred and diſtilled a thouſand times, there ſtiil remain 
fzces behind ; and if it be let ſtand a little while, it corrupts and | 
ſtinks. The rain-water gathered from the roofs of houſes is a lixivinm Rain-water < 
of tyles, late, or the like, impregnated with the dungs and feces offeang' com- 
animals, birds, &c. depoſited thereon, and the exhalations of numerous 5 
other things. All the rain-water gathered in cities mult at laſt be ſa- 
turated with the ſmoke of a thouſand chimneys, and the various efluvia 5 
of numbers of perſons, &c. Add, that there is fire contained in all wa- No warer. w;th- 
ter; as is evident from its fluidity, which is owing to fire alone. fue. 
There is always ſomething heterogeneons, therefore, remaining in 
water, as well as air; and as what is in the air neceſſarily mixes itſelf 
with water, it appears impoſſible to have ſuch a thing as pure water: | 
if you percolate it thro? ſand, or ſqueeze it thro? pumice, or paſs it thro” No operationto. 
any other body of like kind, you will always have ſalt remaining. Nor jw . 
can diſtillation render it pure; fince it leaves the air therein, which | 
abounds in corpuſcles of all forts. Accordingly we find that water, 
tho diſtilled again and again, never fails to leave fæces behind; which 
Mr. Boyle aſſures us has been proved, even to the hundredth diſtil- 
lation, 1 „ 5 
Some years ago, I placed a large chemical veſſel on the turret of 
our academy, in a clear night, when not a breath of wind ſeemed 
ſtirring; in order to gather the water, as it fell, in form of dew, or 
hoar-froſt : hoping that by the great height of the place, and the pre- 
cautions I had taken to prevent the admixture of any foreign matter, 
I ſhould have water in all its purity. Bat tho the water thus pro- 
cured, was the pureſt I had ſeen; yet, by a gentle diſtillation continued 
for the ſpace of a month, with a heat no greater than that of the human 
body, it left fæces full of various ſorts of heterogeneous particles... 
ence I am convinced no body ever ſaw a drop of pure water. The 
utmoſt of its purity knows, only amounts to its being clear of 2 


ſeminal mat- 


| that ſort of matter. It can never, for inſtance, be quite deprived of 
falt ; ſince air will always accompany it, and air has always ſalt. 


| Water an uni ver ſal Inſtrument. 
e AT ER is an univerſal inſtrument, concerned in almoſt all 'ope- 
in all opera- 


tions ' rations : for there is no air without water, as we have already 
* * © ſhewn; nay, and what is more extraordinary, there is no fire without 
Contained in all water. A ſingle grain of the moſt fiery ſalt, which in a moment's time 
bien. will penetrate thro' a man's hand, readily imbibes half its weight of was 
ter, and melts even in the drieſt air imaginable. Thus ſalt of tartar, 
3 x wi in the drieſt air, and near the hotteſt fire, will attract or im- 
0 ibe water; and by that means increaſes conſiderably its weight in a 
ſmall time. So in the drieſt eee bring up a veſſel, e. g. of 
Un all ploces. pewter, with ice in it, from ſome cold ſubterraneous place, into the 
hotteſt room; and it ſhall no ſooner be entred, than its whole ſurface 
will be covered with little drops of water, gathered from the conti- 
uous air, and condenſed by the coldneſs of the ice. Thus the wins 
| ows of all hot places are continually: found wet on the outſides; fo 
that water is diffuſed every where. Which is further confirmed by the 
follow ing experiment: %%% rs 14 avi 
I took a quantity of rightly prepared oil of vitriol, and: expoſed it a 
long time to a violent fire to ſeparate all the water, as much as poſ- 
ſible, from the ſame; afterwards, by only ſtanding a little while in the 
air, it contracted freſh. water apace: ſo. that it ſoon afforded me a 
Hartſhorn «s conſiderable quantity more. I have harts-horn which has been kept 
. Se” <a for forty, years, and is as hard and dry as any metal; ſo that if ſtruck 
, e e againſt a flint it Will yield ſparks of fire. And yet this very harts- 
horn, being put in a glaſs veſſel and diſtilled, afforded me ch of its 
Plentifully quantity of water. We have known bones dead and dried twenty ſive 
found in dead years, and thus become almoſt as hard as iron; which yet, by diſtil- 
1 lation, afforded half their weight of water: and the hardeſt ſtones, 
ground and diſtilled, do always diſcover a portion thereof. + 


* 
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| | Opinions of Philoſophers concerning Water. 

: HAL ES, the Milefan, held, that all things were made of water; 
Water held th p00 bl 3 | #7; 20 | * 
Ge wet > which opinion he had probably borrowed from. the writings of 


ter of alt the Moſes *, where he ſpeaks of the Spirit of God's moving on the face 
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of the waters. 


© That he ſees no neceſlity to conceive, that | © univerſal matter; was our elementary 
< the water mentioned by Moſes, on which |* water; ſince, tho we ſhould luppoſe _ 
P : b 5 4 2 ve 


„ With regard ue this, Mr. Boyle obſeryes, | the Spirit is dad es have brooded, 4. the 


* . 
9 
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After him, Bafi/ Valentine, Paracelſus, Van Helmort, Centivoglio, and others, 


x 4&2 


| ii ß ARE RTR 
He burnt à quantity of earth in a eg veſſel, till ſuch time as helmont' ex- 


he coneluded, char water was the only nütrimedt of 'th 
138 E. F 4 FF! 9 24 1 2 1 3.69% b 4 ie 1 - 
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: is continually 23 gradually increaſing. 6 


m, it 4 yet be a ay ere of Iu _—_ of | 2 . 
fluid, like water, in caſe; the corpuſcles it a interval of ice, will, by the rule, 5 
<0 0 ge were, ed proporii ve Fan it has been * Fires Sir 
made ſmall enough, and put into ſuch (an -acquiring irs preſent degree, © Philo, Tranſabt.: = ge 
actual motion as might make them all roll, N“ 344. Lines DIR N , Bs cbs 
and glide , over, one /another. . And as. we] Tho Helmons produces no inſtance of any». — + 
* now ſay, the ſea conſiſts of water, not- mineral body, and ſcarce of any animal, ge | 
« withſtanding the ſaline, terreſtrial, and other | erated of water; yet a French. chemiſt, Sn - 
85 bodies mixed With it ; fuch a liqu r as the de Rochas;*affords us an experiment, which ane 
former might well be called water z becauſe 
that was the neareſt of the known bo- markable, © Having, ſays ben + found ſur 
« dies whereto: it was like. But that bodies, izing things the | 
© may be fluid enough to appear a liquor, and | © water, I was willing to know what aiphe | 
c yet contain corpuſcles of 'a very different na- © be done with it by art: I rherefore took 
© ture, appears from expoſing a quantity of pure water, and by a heat artificial, conti- i 27 1 
© yitriol in a ſtrong veſſel to a competent. | © nual;- and proportionate,” I prepared and | 
© fire ; for tho it contains aqueous, earthy,.| © diſpoſed. it by the coagulation, congelation,.. . 
<' ſaline, ſulphureous and metalline parts, yet | © and fixation, till it was turned into earth; 
© the whole maſs will at firſt be 444, and < which produced animals, vegetables, and mi- 
© boil like water.” Srepr. Chem. [ nerals. The animals moved of themſelyes 
Dr. Lifter's ſentiment is not very remote 4 * cat, (9c. and by the anatomy I made of | 
from this; he imagines ſea-water to have been | * them, I found them compoſed of much ſul- | : 
the only element created at the beginning, be- | phur, little mercury, and lefs ſalt. The mi- 
fore any animal qr vegetable; or even be-| © nerals T. regs increaſe, by con- 
fore the ſun himſelf, Freſh water he ſuppoſes | * verting into their own nature one part of 
t haye aroſe accidentally, after the creation | * the earth thereto diſpoſed ; they were ſolid 
of theſe; and to owe its origin to the va and hevx r. 
pours of plants, the breath of animals, and | For the generation of living creatures, both 
the exhalations raiſed from the ſun, De Font. vegetable and ſenſitive, it need not ſeem in- 
Med. Ang. 8 Ics ccredible; fince we find that our common 
Dr. Halley is of another opinion: he takes | water, which is often impregnated with va 
it for granted, that the faltneſs of the fea | riety of ſeminal principles, long kept in a 
ariſes from the ' ſaline matters diſſolyed and | quiet place, will putrefy ; and then too, per- 
imbibed by the rivers in their progreſs, and haps produce moſs and little worms, or other" 
diſcharged with their waters into 5 ocean; inſets, according to the nature of the ſeeds: 
and conſequently, that the degree of falineſs that were lurking in it. Boyles Scept. Chemiſt... 
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308 Theory of OREMISTR r. 
The ſame thing Mr. Boyle likewiſe argued from a fimilar expe- 
Diſproved by riment. But Dr. H/codwarg ſhews that they were both miſtaken : he 


ſome of theſe are the proper matter of nutrition; water being found 


to afford ſo much the leſs nouriſhment, the more it is purified : thus 


mint planted in water purified by diſtillation, will not grow fo faſt as 
if put in water not diſtilled; and if the water be diſtilled three or 

four times over, the plant will ſcarce grow at all, or receive any 

Pure water nouriſhment from it. So that water, as ſuch, is not the proper nutri- 


«fforas no * ment of vegetables, but only the vehicle thereof, which contains the 


"glaſs veſſel, full of water, will be found to contain the more ſalt and 
oil, the muddier the water is; in effect, water nouriſhes the leſs, the 
more it is purged of its ſaponaceous ſalts: in its pure ſtate, it may 


* 
* 


Dr. Woodward: proves, that water contains in it divers extraneous corpuſcles, and that 


nutritious particles, and carries them along with it, thro” all. parts of _ 
the plant. So that a water-plant, e. g. a naſtyrtium, being put in 4 


«Al bodte; bels Helmont likewiſe imagined, that all bodies might be converted into 
From mixed bodies, tis certain, we can draw 


Particularly all water, oil, ſpirit, ſalt and earth. Now ſpirits cannot be better repreſented 


convertible into pure elementary water 


water. 


aAcid ſalts, 


yet even this is by Helmont affirmed to be 


ſuffice to extend, or ſwell the parts; but affords no new vegetable 


matter. 


ſalts into Water; ſea· ſalt, recover d 
oil of tartar, mefts inte water, as 


*Helmont affirms, that his alkabeſt ade- 
quately reſolves plants, animals, and minerals, | 
into one liquor, or more, according to their 
ſeveral internal differences of 'parts z and that 
the alkabeſt, being abſtrafted from. theſe li- 
quors, in the ſame weight, and with the ſame 
virtues as when it diſſolved them, the liquors + 
may, by frequent cohobations from chalk, or 
ſome other proper matter, be totally deprived 
of their ſeminal endowments, and return at 
laſt to their firſt matter, inſipid water. 

+ Tho ſpirit of wine exquiſitely rectified, 
ſeems of all liquors the moſt free from water, 


materially water, under a ſulphureous diſguiſe ; 


4 


n. than by alcohol of wine; which, Helmont affirms, may beſo united with 

| Y Wes / TITTIES ere 
Sets, As to Jaks; (alt of tartar well calcined, being laid to liquify in air, 

| will depoſit an earth; and if it be then committed to diſtillation, will yield 
a confiderable quantity of infipid water; inſomuch, that if it be urged 

with a vehement fire, the falt will almoſt all vaniſh, and nothing ſaline 

remain either in the water or the earth. Whence Helmont concluded, that 

all ſalts might be converted into water. As to the converſion of acid 


from the acid _—_ of ſea-ſalt and 
much as into of 


from it, till the ciently ſaturated 
with irs ſulphur, and till it ſuffers the liquor 
to be drawn off as ſtrong as it was poured 
on) when the ſalt of tartar, from which it is 
diſtilled, hath retained or Teprived it of the. 
ſu!pbureous parts of the ſpirit of wine, the 
reſt, which is i 
of the liquor, will turn to phlegm. * | 
© Corrolive ſpirits, ſays Mr. Boyle, abound 
| corrode ſome body ; or 
© elſe, by mortifyi 
© trary fal. 


for, according to him, in making Paracelſus's | 
belſamus ſamech (which is nothi 


Boyle's Scept. Chemijt, 
oils 


| f N Laſtly, 6 


rartari dulcified, by ditlling ſpirit of wine 
t 


incomparably the greateſt part 


* in wane 3 which. hay be See by . 
e and fo fixing their ſaline parts, ab co 


g them with ſome con- 
which will turn them into phlegm.” 


* 
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IXTATER is fluid; but this fluidity is not natural thereto, but ex- 


are in perpetual motion; as was firſt diſcovered by the Bench, with" the ss. 


$55 


| * theſe operative principles began to riſe.” | © fields are covered with corn, if you dig a : 


water, as Mariotte and others contend, is evident enough, were it only 


„ 
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Oils run in 1725 meaſure into water; and, tis propable, might be co 
Fes | * T r S43 "It 

verted. wholly into the fame f.” e eee, ri 

If this be true, it ſhould ſeem that earth alone Cancun air and 
that water is the matter whereof all things are compoſed :' whence © 
ſome philoſophers deduce the reafan of the Latm name Aqua. But the 
truth is, we have not experiments ſufficient to Warrant ſach conclas _ 

Jn . 5 . RE "ITE LOTT RAY PI PT vs ; nie tg SOA? k 

lion; pure, elementary water being wanting to make experiments upon. . ........... + 5 
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and accordingly, wherever a certain degree of fire is wanting,” there f. 
ve ſee the water become ice. That this ice is the proper effect of the 
want of heat, and not of any additional ſpicula introduced into the 


Y traneous and violent. For, naturally, it is of the cryſtalline kind; Water rap 


hence, that on this ſuppoſition it could not penetrate the ſubſtance of 
all bodies, as we find it does, and even that of metals. 


This water, in its ſtate of ſolution, never remains at reſt : Its parts n in mo: 


a” 


” 
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help of microſcopes; and is further confirmed from this, that if a little ee from + 
laffon be ſuſpended in the middle of a veſſel full of water, the ſaffron//eu1ion,, 

colour will, in a little time, form, as it were, à kind of atmoſphere 
around, and at length be diffuſed 'thro* the whole water. Now this I 
could no way be: effected without a motion of the watery particles . 


© 'Tis ſurprizing to obſerve, how great e things, and ſetting aſide our arbitrary ideas, ic 
«ow of water goes to make any — mi © full as juſtly be ſaid that water is ice | * 
bodies, whoſe forms promiſe nothing near © preternaturally thawed, by beat. If it be *. 
© fo much: Eels, by diſtillation, yielded me | urged that ice, left to it ſelf, will, upon the — | 

© ſome oil, ſpirit, and volatile ſalt, beſides the removal of the freezing agents, return to 1 

caput mortuum; yet all theſe were ſo diſ- | * water; it may be anſwered, That not to men- b 

c N to the phlegm, chat they ſeemed tion the ſnow and ice which lie all the ſum - 

© to have been nothing but that coagulated; | mer long on the Alps and other high moun- 

© which, likewiſe, ſtrangely abounds in vipers, | * tains, even in the torrid zone, we have been 

© tho they are eſteemed very hot in opeta | aſſured that in ſome parts of Siberia rhe ſur- | * 

* tion, and will, in a convenient air, ſurvive, | * face of the ground continues more months | 


_— 


© for ſome days, the loſs of their heads and | © of che year frozen by the natural tempera .. | | | 
© bearts, Human blood it ſelf, as ſpirituous | © ture of the climate, than thawed by the hee 4 
© and elaborate a liquor as tis reputed, ſo | * of the ſun ; and that a little below the ſur- | | 4 

© abounds in phlegm, that diſtilling ſome of | * face of the ground, the water which chances : 


© it, on purpoſe to try the experiment, out | © to be lodged in the cayities of the ſoil, con- 
* of about ſeven ounces and an half, we tinues in a ſlate of ice all the year round: 
© drew near fix of phlegm, before any of ſo that when in the heat of ſummer. the 


Boyle's Scept. Chemiſt, foot ot two deep, you ſnall find ice and. a 

Thus Mr. Boyle; Ice is uſually ſaid to | © frozen ſoil. Natural and preternatural” 
be water brought into a preternatural ſtate | fare of bodjos, © 
by cold; but with regard to the nature Tf . 
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The pureſt . Olf all waters, the pureſt is that which falls in rain, in a cold ſeaſon, 


| Specifio gravity Water 


340 Tuer of CHEMISTRY, | 
m mong each other: . Add, chat if you caſt a quantity of the drieſt ſalt, 
in the coldeſt weather, into water, it will ſoon be diſſolved; which 
argues the continual motion of the particles of that element ||. _ 
The microſcope, I have more than once filled à large, wide veſſel with water, and 


e ee ſort of undulatory mottoo n 
Water ſcarce ever continues two moments exactiy of the ſame, weight, 
e eee, but is always varying more or leſs, by reaſon of the air and fire con- 
rained in it: thus, if you lay a piece of pure limpid ice in a nice 
balance, you will never find it continue in æquilibrio. The expanſion 

of water in boiling, ſhews what effect the different degree of fire has 

HE r . Ht bu el IE CME 
$404 1 Fhis, uncertainty makes it difficult to fix the ſpecific gravity of wa- 
" __ **\ter, in order to ſettle its degree of purity: but this Wwe may ſay in 
the general, that the pureſt water we can procure, is that which weighs 

880 times as much as air. However, neither have we any tolerable 
ſtandard in air; for water being ſo much heavier: than air, the more 

Water is contained in air, the heavier of courſe muſt it be: as, in effect, 


£ 


the water. 
rd water, and à ſtill sky; and this we muſt be contented to take for elementary 
Woater. The rain-water in ſummer, or when the atmoſphere is in com- 
motion, tis certain muſt contain infinite kinds of heterogeneous mat- 


* tert: Thus if you gather the water that falls after a thunder - clap, in 


à ſultry ſammer's day, and let it ſtand and ſettle, you will find a real 
ſüalt ſticking at bottom. But in winter, eſpecially when it freezes, the 
exhalations are but few; ſo. that the rain falls without much adulte 


ration: And hence, what is thus gathered, in the morning time, is 


found of good uſe for taking away ſpots in the face; and that ge- 
thered from ſnow, againſt A Pda e, the eyes. Yet this rain- 

water, with all its purity, may be filtred and diſtilled a thouſand times, 
and it will ſtill leave ſome fæces behind it; ſo that to 'procure the 


ſt water poſſible, a man muſt look for it in a. large, ſpfcious plain, 


in the winter. time, when the earth is covered with ſnow, and its pores 


Then ſpring-wa- © The next, in point of purity, is ſoring-water : This, according to 


or, Dr. Haley, is collected from the air it ſelf; which being ſaturated with 


water, and coming to be condenſed by the evening's cold, is driven 


narrowly watched, it with a good microſcope; but never could per- 


I Theſe inſtances of the ſolution of falts 
in water may be accoimted for on Sir Iſaac 
Newton's principles, without fuppoſing the 
particles of theflaid in continual motion. True, 
to effect a ſolution, there muſt firſt be mo- 


tion; but that motion need not be ſuppoſed 


to have exiſted before the application of the 


* o 


water, and the ſalt ; which being Rironger than 
that between the particles of the ſalt, may 
induce a ſeparation thereof, and'occaſion them 


' ſelyes throughout the water. . 
| 6 againſt 


falt to the water. It may have aroſe from the 
mutual attraction between the particles of the 


to recede from each otber, and diffuſe them- 


1 
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againſt the cold tops of mountains; where beiug further condenſed ang 
collected, it gleets down, or diſtills, much as in an alembic. This wa- River-warer. 
ter, which before floated in the atmoſphere in form of vapour, being 
thus brought together, at firſt forms little ſtreams, ſeveral of which 
meeting together form riyulets, and theſe, at length, Hern... | 
If ſuch water chances to flow over ſtrata, ' or beds, wherein there is Mineral-water, 
ſalt, or ſulphur, or vitriol, or iron, or copper, or the like; the water 
becomes medicinal : but the baſis, it may ſtill be obſerved, is rain- 
ices EATS hes f | ens een. 

Spring · water becomes the better by running; for during all its courſq̃q̃q, 
it is depoſiting what heterogenous matters it contained. And hence the <q 
antient poets and painters repreſent the deities of fprings aud rivers, as 
combing or carding their waters. They alſo paint them as holding 
an inclined urn, or veſſel, out of which the water continually flows. 

ala ſunt \fomes bquidi, aut ercfeite ls... 

© Te Humina. Mmmh, 165 8 ; as 4 , . 4 7 Ip 9 8 7 
For while the ri ver drives on its waters in an uninterrupted ſtream $; 
all its ſalts, with all the vegetable and animal matters drained into 
it, either from exhalations, or from the ground it waſhes, gradually, 
either fink to the bottom, or are driven to the ſhore. 45 e 26] 
However, as there is ſtill found ſea-weed, with ſnails, toads, and o- 
ther animals, in rivers; it follows, that river-water is not ſo pure as 
ther oh ORE ape nd” ß ̃˙ ß 
But what water deſcends from ſprings, on the tops of mountains, is ge- 
nerally pretty free from heterogeneous bodies; and as ſuch, is much com- 
mended by the antients as conducing to long life: Herodorus relates, that 
ſome people drank a water which was ſa very light, that all, woods. 
immerged in it immediately ſunk to the bottom; and Hippocrates him 


* © Some ſprings are much more copiouſly-| . will have a very offenſive ſcent; the com- 
impregnated than others; and therefore wilt | mon putrefaction of ſtagnant water may 
© bear a greater dilution by train water: Thus, | perſuade us: yet tis found, if that be kept 
tho * found —_ pig er ee — - ng" enough tho = _ — and 
'* Engliſh ſerruginous ſprings, eſpecially thoſe 5 a hotter ate; it will at length grow 
5 —— London, too 2 9 — © ſweet and potable again. Several other 
* that rained into them,; yet upon carefully] waters have the fame faculty of recovering” 
trying how much of that fluid ſome German © after” putrefaction, as well as that of the 6 
ſpaw- water, which came very well condi-| © Thames, whereto tis uſually ſuppoſed pecu- 8 , 
© tioned to Londan, would bear, it appeared, © liar. And having had the curiofity to tx 
© that when this was diluted wich no leſs than] © how the rougher kind of water, that will 

* thrice its weight of rain-water, it ſtill re- nor bear ſoap, w__ be remedied; an in- 
© tained ſtrength enough to produce a' pur pliſn | © duſtrious perſon, whom 1 employed, affured 
colour, with freſh powder galls! Boyles | © me he had met with pump-waters, that barely 
Nat. Hiſt. of Mineral Waters,” * 14 by ſtanding a ſe days, would gain this pro- 

f © That the Thamer- water, when car- © perty.” Boyls Uſefulniſe of Exper, Philo) 
* ried long voyages, and into hot climates, 1 | 
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ſelf, 


Water 3 
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ield- ear 
e, ſe 


ſe 
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The pureſt water we can any 


in his. treatiſe de Aere, Aqua 
Water is the beſt}. 5 


Locis, obſerves, that the lighteſt | 


way procure,” is that diſtilled: from 


ſnow, gathered in a clear, ſtill, pinching night, in ſome very high place; 
taking none but juſt the outer or ſuperficial part thereof: by a num- 


ber of repeated diſtillations hereof, you will ſeparate: the: greateſt 
of the earth, and other fæces, and thus have a pure water. 


F 1 
— 4 * 
$2 * 
3 * 


However, water can never be diſtilled ſo perfectly, as to have no- 


thing heterogeneous therein: Mr. 


Boyle relates, that a friend of his 


ee e diſtilled a quantity thereof an hundred times; who found at length, 
| that he had got ths of the quantity of water, in earth. Hence he 
concludes. that the whole water might, by further proſecuting the ope- 


* 


enjoined to keep it à ſeeret. 


+ Phyſicians generally eee the light _ | 


- pure water the moſt 


w ome ; ſo that an 
eaſy contrivance to know when water has 
theſe properties, would be ok. ſervice. We 
have been told, that water brought out of 
Africa into England was found, by common 
ſcales, . to be ſpecifically lighter than ours, b 
four ounces in the pint. Thus many kin 
of- pump-water will not bear ſoap, and ſome 
will not dye ſcarlet or other particular colours. 
Dr. Hook has contrived a water-poiſe, which 
may be of good ſervice in examining the pu- 
rity, ec. of water: It conſiſts of a round 
laſs ball, like a bolt-head, about three inches 
in diameter, with a*narrow tem or neck ? 
of an inch; which being poiſed with red-Jead, 
ſo as to make it but little heavier than a 
pure, ſweet. water, and thus fitted. to one end 
of a fine balance, with a counter-poiſe at the 
other z upon the leaſt addition of even Z——tb. 


lach of the neck will emerge above the wa- 
ter, more than did before. Phileſ. Tranſ. 
Ne 197. 

It is generally granted, that thoſe waters, 
cateris paribus, are the beſt, as well for whole- 
ſomeneſs as other various coxconomical uſes, &. 
that are ſreeſt from ſaltneſs ; which is an ad- 


ventitious, and in moſt caſes a hurtful quality 
in waters. Mr. Boyle therefore contrived a 


very extraordinary method of examining the 
frethnels and ſalineſs of waters by a precipitant, - 
which could diſcover one part of. ſalt in 1000, 
nay, 2 Or. 3000 parts of water. This he 
proved before King Charles * fm he was 

© ] have often found an unſuſpected ſea- 
* ſalt in water, by pouring thereinto a. ſo- 


7M 


of falt to a quantity of water, halt an | 


© lution of fine ſilver, made in aqua fortis - 
for as common ſalt, or its ſpicit, will preci. 
© Pirate the metal in form of a white calx, 
in ſuch a ſolution; I imagined, if the water 
© in its paſſage thro' the earth, gained ever 
* ſo few ſaline corpuſcles, they would act, tho 
* faintly, upon the diſſolved particles of ſiſver: 
* and accordingly, upon their mixture, a kind 
* of whiteneſs immediately enſued. This ex- 
periment has taught me to avoid ſuch wa- 
* ter, and to uſe in its ſtead rain-water, or 
* that which had been freed from its ſalt 
gentle diſtillation. Boyle*s Uſefwl. of Exper. 
Philo eee, Ly 
Divers means have been attempted for ma- 
king ſea-water ſweet : M. Hauton had a ſecret 
for this purpoſe, which he at length diſcovered 
in the Hiſtory of the Royal Academy. It 
conſiſted in firſt precipitating the water with 
oil of tartar, then diftilling. and laſtly, fil- 
trating it thro* a peculiar ſort of earth, which 
he mixes with it, and ſuffers to ſettle to the 
bottom. After theſe three operations, the wa- 
ter remains perfectly wholeſome. N 
Dr. Lifter holds, that ſalt · water is rendered 
freſh by the breath of plants growing in it; 
and accordingly gives us an experiment where- 
ia ſome common ſea-weed, or alga marina, 
being ſet in a glaſs body of ſalt-water, diſtilled 
every day, without any fire, a quantity of 
pota le Water. Philo » Tranſ. Ne 156. ; 
The thawed ice of ſea · water is often uſed 
in Amſterdam for brewing. And Bartholine, 
in his book de nivis uſu, confirms this rela- 
tion in the following words: *Tis certain, 
© ſays he, that if the ice of the ſea-water be 
* thawed, it loſes its ſaltneſs; as has been 
lately tried by a profeſſor in our univerſity” 
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ration, be converted into earth *. 


But it ſhould be conſidered; that 


mixture of ſome duſt there with: ſo, neither can the luting of the veſſel 
be diſtilled without loſing ſomething every time. I ſhould rather con- 
clude, therefore, that the water thus often diſtilled, acquired ſtill new 
earth from the duſt continually floating in the air. This duſt appears 
very ſenſibly in a dark place, where, after we have ſtaid a - while with» 
out any motion, or the leaſt wind to raiſe a duſt, upon admitting a 


ray or two of the ſun. thro' a little aperture, we ſhall 
air {warm with legions of floating particles of duſt : 


rceive the 


The like my 


be concluded from a black cloth; which, tho expoſed in the ſtille 


place, ſhall ſoon. be covered over with thick 


duſt. 


1 have taken ſome of the water, mentioned above, to have been 
gathered on the turret of the academy; and after diſtilling it by a 


ntle fire, for the ſpace of four months, it has apf 


ared perfectly pure; 


and yet, leaving it to reſt in veſſels exactly cloſed, it would conceive: 


a ſlender kind of weedy-matter, 
or. the little tufts of a mucilage. 
And yet a Roman. chemiſt ſhutti 


ſomewhat like the ſtamina of plants, 


up a quantity of pure water, in a: ” 


veſſel ſealed hermetically, Schottus, who ſaw it in Kircher's Muſzum, after: 
it had been ſo kept upwards of fifty years, affirms that it ſtill remained 


clear and pure, and ſtood to the ſame height 
and had not the leaſt ſediment at bottom... 


This inftance' of the convertibility of 
water into earth, is ſo conſiderable, that it 
may deſerve to be delivered more at large: 
The author relates, © That having put a 
© conſiderable quantity of diſtilled rain-water 
into a clean glaſs body, and fitted it with 
6 a head and receiyer, he ſuffered it to ſtand 
| © in a digeſtive furnace, till by the gentle 
„heat thereof, the water was totally ab- 
« ftraſted, and the veſſel left dry ; when 
being taken out of the ſand, he found the 
bottom of the glaſs wholly covered with 
£ 2 whitiſh ſubſtance ; which being _ 
© off with a knife, appeared to be a fine 
c earth, without any manifeſt taſte — This 
t encouraged him to diſtil the rain-water a- 
gain, in the ſame glaſs body; in the bot- 
© tom wherepf, when the water was all drawn 
© off, lay more of the like earth, which con- 
© firmed his conjecture, that the earthy powder 
© might be a tranſmutation of ſome parts of 
the water into that Le Ne _ 
was farther encourag a phyſician, w 

affured bim, that he has frequently found 
© ſuch white earth in rain-water, after diſtil- 


* tion of water, it would haye yielded 


of Forms and Qualities. 


| as to take place in the at 


ling the ſame many times ſucceſſiyely; ad- 


in the veſſel. as at firſt,. 
Chemical 


«ding, that he found no cauſe to ſuſpe that 
© if he had continued to re · diſtil the ſame por- 
m.+ 


© more earth. Laſtly, a very ingenious per- 
* ſon, who had tried various experiments on 
© rain-warter, . put him be all doubts about 
© this tranſmutation: for he ſolemnly af-- 
* firmed, on experience, that rain-water, even 
© after diſtillation in very clean glaſſes, near 
© two hundred times, afforded him this white 
* earth, and that more conſpicuouſly in the 
latter diſtillations than in the former." Boyle 
+ Tis diſputed whether or no water be con- 
vertible into air. In the vapours daily raiſed, 
we find water rarefied to a great degree, ſo 
phere, and help 
to compoſe a conſiderable part of what we' 
call air; and even to contribute to many of 
the effects aſcribed to the air: But ſuch va - 
pour- air has not the characters of true per- 
manent air, being eaſily reducible into water 
again. So, in digeſtions and diſtillations, tho 
water may be rarified into vapours, yet it is 
not really changed into air, but only divided 
by heat, and diffuſed into very minute + 
T. : 3 


* 2 
8 g N ereus 
the water can never be femoved or poured into any veſſel, without the grüsst, 
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ferences is Chemical operations ſucceed differently, according to the difference 


of water: We frequently obſerve a ſurprizing "diverſity in the effect of 


chemical opera- the ſame operation, conducted after the very ſame manner; which not 


Water the moſt 
ſubtle and pe 


being other wiſe accountable for, has given many a handle to call the 
experiments in queſtion. But it is my opinion, that the difference of the 
water, uſed by the different operators, may be one great cauſe of that 
variation: thus, if yon uſe water gathered in a place where the air 
is very cloudy, the great number of foreigu bodies thence imbibed into 
the water, may make a great alteration in the effect of the experiment. 
So pure water, void of ſalts, is beſt for producing the arbor. diana; 
aud if you attempt to make it with a water impregnated with ſalts, 
the experiment will not ſucceed: And hence it is, that many chemiſts 
held this tree a chemical non entity. The water of Leyden, being re- 
plere with a vitriolic alum, diſcharged into the ſame from the dyers 
veſſels, we have already obſerved, is much better for dying of ſcarlet 
than the waters of Haerlem, Delpht, Amſterdam, or any other place in 
the ſame country. Add, that the water gathered in pits, near ſtables, &c. 
becoming nitrous, excells all others for fertilizing the ground; tho the 
ſame circumſtance renders them the leſs proper for numerous other ope- 


Penetrability of Water. 


WV. TER is the moſt penetrative of all bodies, next after fire ; ſor 
which reaſon," it is very difficult to confine it: inſomuch, that a 
veſſel, thro' which water cannot paſs, may retain any thing. Nor is it 
any obje&ion, that ſyrups and oils will ſometimes paſs thro” veſſels which 
water cannot paſs ; for this is not owing to the greater ſubtlety, or pe- 
netration of their -particles, but to this, that ſuch veſſels are made of 
wood wherein roſin abounds, to which oils and ſyrups are men- 
ſtruums; ſo that diſſolving the reſin, they make their way thro' the 


which meeting together, preſently return to | Tho no heat intervenes, ſays Mr. Boyle, 
ſuch water as 1 — bh | © perhaps motion alone, if vehement, may 
Water rarified into vapour in an eolipyle, face to break water into minute parts, and 
will, for a while, have an elaſtic power, like | make them aſcend upwards, if they cannot, 
that of air, and be driven out in a ſtream much * otherwiſe, more eaſily continue their agita- 
_ reſembling air; but the elaſtic power. of this | © tion: For, I remember, that betwixt Lyons 
ſtream is manifeſtly owing to nothing elſe but | © and Geneva, where the Rhone is ſuddenly. 
the heat that expands and agitates the aqueous © ſtraitned by two rocks, exceedingly near each 
| particles thereof; and when that heat is gone, { © other, that rapid ſtream, daſhing with 5 
the l and other aerial properties diſag- | © impetuoſiry. againſt hem, breaks part of its 
pear likewiſe. Rapid winds thus made, ſeem water into ſuch minute corpuſcles, and gives 
ta be no more than mere water broke into lit · ¶ © it ſuch a motion, that a miſt, as it were, ma 
tle Parity and put into mation; ſince by hold- be obſerved at a conſiderable diſtance, 
ing a. ſolid, ſmooth, and cloſe body againſt it, | © ariſing, from the place, and aſcending high. 
the vapours condenling thereon, will preſently e into the air.” Ph. Mechan. Exper. 
cover the body with water, | le e : 


: „„ ples 


— 


ſpaces left thereby. Whereas water, as does not act on reſius, is retained 
in theſe veſſels. | ue: . retained 


Water, however, does gradually make its way th#o? All woods, and 7iercero nl, 
is only retainable in glaſs and metals: nay, it was found by experiment rota Err Shs © 
at Florence, that water ſhut up in a ſpherical veſſel of gold, and then 


| preſſed with a great force, made its way thro? the pores even of gold: 
o that the moRt ſolid; E im. jontung, 16 workinnbde we el RD 
Water is even more fluid than. air; for we account a 


body is more Water more in 


fluid than another when its parts will make their way thro ſmaller pores: « Juid thes 


Now air, 'tis known, will not paſs thro' leather, as is evident by covering, 
an exhauſted receiver therewith; but water goes thro'-it- with eaſe. 
Again, air may be retained in a bladder; whereas water oozes thro 
In effect, cis found that water will paſs thro* pores ten times ſmaller 
than air will. - TEE e | 207 
All that has been ſaid of air, with regard to the compoſition of bo- 
dies, holds much more of water ; as being both more penetrative and 
more ponderous. It enters the compolition, therefore, of all bodies, 
both vegetables, animals and foſſils; and has this circumſtance peculiar 
to it, that it is eafily ge from any of the bodies it unites: withal; 
which cannot be ſaid of any other body. Fire, indeed, will penetrate 
more than water; but then it is difficult to ſeparate it again from the 
bodies it is once fixed in; as is evident in red-lead, ec. it: & Be: 
This property of water, joined with its ſmoothneſs and lubricity, ren-4 
ders it. fit to ee as a vehicle, for the commodious and reef TG 
veyance of the nutritious matter of all bodies: for in being ſo''very * 
fluid, and paſſing and re-paſling ſo readily, it never ſtops up the pores, 
but leaves room for the following water to bring on a new ſupply of 
nutritious matter. EET 2d Pj, Ho oth. Hang 


5 
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Water renders many bodies ſolid and br,. 


T has been obſerved, that water does not adhere to bodies with a 
I lentor or viſcidity ; as is the caſe in alcohol, oil, or the like bodies : 
thus it rarely leaves any ſtriæ on glaſs, nor is it to be drawn into ſtriæ; 
but it eafily unites with them, and is eaſily parted from them: Or⸗ 
dinarily it is even ſeparable from them by a gentle degree of heat; 
except from ſuch as imbibe it, as ſalt of tartar, oil of vitriol, Se. 
from which it is not ſeparable without great difficulty. And yet the 
ſame water will cohere firmly with many matters, and bind them together, 


* M. Hemberg is of opinion, that water J want of a property, cannot do. | fs & 
enters ſuch narrow of animal ſub - I proof of Per 1 ths he filled a bladder with 
ſtances, as will not admit the air, only be- air, and compreſſed it with a ſtone, and | 
cauſe it moiflens and diſſolves the. glutinous | no air to come out: but placing the bladder, 
matter of the fine fibres of the membranes ;. thus compr in water, that air eaſily eſtaped. 
and alſo renders them . and 055 Acad. Ann. 1700s p. 45. 
diſtractile 3 which are things that the air, fun: „ 


75 | ſo 


5 136 


- Water. een, Thus water mixed up with earth or aſhes, gives them the utmoſt 
or binds toge- 


ber th 


Tyles, 


Fotters- ware. 


. 
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ſo as to form them into the moſt ſolid bodies. Tho it will appear very 


wonderful, that water, which is, as it were, an univerſal diſſolvent, 
ſhould withal be a great coagulator. 


firmneſs and fixity : The aſhes, for inſtance, 'of an animal, well incor- 


u, porated with pure water, and made into a paſte ; and. this baked by 


2 vehement fire, grow into a cupel which ſhall bear the utmoſt effort 
of the reſiner's furnace. Tis by water alone that our houſes ſtand : for 


take the water out of wood, and it becomes aſhes; or out of tyles, 


and they become mere duſt. 


Thus a little clay, dried in the ſun, becomes a powder; which powder 


being mixed with water, ſticks again together; ſo that you may faſhion 
it at pleaſure : and this, dried again by a gentle fire, or in the ſun, and 
then baked in a potter's oven by an intenſe fire, becomes little other 


than a ſtone. Which is what mere water alone does; oil will not do it. 


So the Chineſe or Japan earth whereof our porcelain veſſels are made, 


which hold all liquors, and even melted lead it ſelf, is diluted and 


wrought up with water. In effect, all the ſtability and firmneſs that is 
ſeen in the univerſe is owing to water alone: thus ſtone would be an 
incoherent ſand, did not water bind it together. e 


0 


Thus, again, of a fat, 8 earth, wrought up with water, and 7X 


baked or burnt, we make bricks, tyles, and earthen. veſſels, of ſuch ex- 


parc of mpg and clofeneſs, that water cannot paſs thro*' them. And 
theſe 
yet, if they be pulverized and put in a retort, and diſtilled, yield au in- 


ies, tho to appearance perfectly dry and deſtitute of water; 


credible quantity of water: Whence it appears, that the particles of 
water may be ſo diffuſed, and diſperſed thro* bodies, as to cohere with 
them, and give them hardneſs (for the particles of ſand would never 
Rick together without water) and yet may be fetched back again, and 


reduced to their former fluid ſtate. And the ſame holds of metal; for 
the parings or filings of lead, tin, antimony, c. by diſtillation, yield 


water very plentifully : And the hardeſt ſtones, ſea-ſalt, nitre, -vitriol, 


- ſulphur, &c. are found to conſiſt chiefly of water, into which they re- 


ſolve by force of fire, and loſe the coheſion of their parts. Thus if 
vou diſtil ſal gemmæ, which is a very hard tranſparent body, like 
cryſtal, a good quantity of water will ariſe; and then the body, which 


before was tranſparent, becomes opake, white, and friable. 


* 


5 


a prodigious quantity of pure water; and the more of this water is 


a dry calx or lime; wherein, in lieu of the water ſo expelled, the fire, in 
the courſe of calcination, enters; which is expelled again, in its turn, 
by pouring on cold water. Laſtly, of the water and calx tempered to- 
gether, ariſes a maſs, ſcarce inferior, in point of ſolidity, to the pri- 


mitive lime-ſtone. So that the 2 calcarius appears to be no more than 


limy- earth, bound into a hard ſubſtance by water. 


HY From 


The Japis calcarius, or lime-ſtone, being expoſed to the fire, affords , 


Nr the more friable does it become, till at length it commences 


Fr; e 


ä 


From what has been ſaid, it appears, that water is the univerſa! 
gluten, Which binds together the parts of all bodies: And hence that 
obſervation of Centivoglio, Nature makes diamonds of a water well de- 
purated and harden'd into a maſs. | 5 „ 


| Water not elaſtic. 125 8 75 


THAT water is not elaſtic, is evident hence, that it is incompreſ- er 
N ſible, or incapable, by any means, of being reduced into leſs com- 1,37 Sos 
| pals, tho urged with the greateſt; weight: this we learn from that fa- | 
mous experiment made by order of the great duke of Tuſcany; where 
-a quantity of water being cloſely included in a hollow ball of pure x 
gold, and thus laid in a preſs, with a prodigious force thereon ; the Forced thro 
all not being able to aflume a more copious figure, to give more 
room for the water; and the water being incapable of condenſation ; ra- 
ther than yield, it tranſuded thro” the pores of the metal; ſo that the 
ball was found wet all over on the outſide. Till, at length, making a cleft 
in the gold, it ſpun out with great vehemence : from which circum- 
ſtance, Es have concluded that it was elaſtic ; but on weak grounds ; 
the impetus wherewith the water darted out, being more probably: - 
owing to the elaſtic force of the gold, which communicated that im- 
preſſion to the water. | 1 5 
And hence we ſee the reaſon why blocks of marble ſometimes burſt . block: of 
in cold weather; and why water which has once filled a concave body, canons =” 1285 
that afterwards, by any means, comes to be reduced into leſs compaſs, : 
burſts the veſſel, tho ever ſo ſtrong. This is very obſervable in a piece 
of braſs canon; which being filled with water, and the mouth exactly 
ſtopped ſo as to prevent all egreſs of water: If a cold night happens, ſuf- 
ficient to contract and yrs, + - Tam the metallic matter under- 
going the common fate, and the water refuſing to give way, the ca- 
non is burſt aſunder with incredible violence. Tho others account for 
the effect from this, that the included water, in freezing, endeavours 
to expand it ſelf, or poſſeſs more room than before; Which being de- 
nied, it burſts thro” its reſtraint. 5 J 00 at. 
Some bring an argument for the elaſticity. of water hence, that hot Werer e 
water takes up more room than cold: But no legitimate concluſion can 2 P, and 
be formed hence; for in the hot water there is a good quantity of 
fire contained; which interpoſing between the particles of the water, 
makes it extend to a greater ſpace, without any expanſion of parts from 
its own elaſticity. Fhis is evident hence, that if water be once heated, 
there is no reducing it to its former dimenſions, but by letting it cool 
again ; which plainly ſhews, that the expanſion depends not on the elaſti- 
city of the parts, but on the preſence of fire. Water then, tho inca- 
pable of compreſſion or condenſation, may yet be rarified by heat, and 
| 3 Tc RE; contracted 


"as % 


zi Tueom of CHENISTREY: 
** -, contracted by cold“. So that fire. ma) act on ſome bodies that are not 
elaſtic, - 3 e I 

If it pf asked, how it happens that a body ſo light, fluid, and yola- 


tile, an 


or cubical particles, hollow Withinſide, and of a firm texture, here will 
be enough to account for the whole, Its firmneſs and ſimilarity will 


make it reſiſt ſufficiently ; and its vacuity render it light enough, &c, 


which ſo eaſy a fire ſuffices to rarify, ſhould be ſo ſtubborn 
and incompreſſible ? we ſee no other cauſe to aſſign, but the homoge- 
neity of irs parts. If water be conſidered as conſiſting of ſpherical, 


The particles of 
water are ex- 


tremely ſmall, 
Smooth, ] 


S014 dl. 


ent and 


Tyanſſ 
al | 


A 


| Properties of the Particles of Water. 


ROM what has been ſaid, we may ſettle ſomething as to the nas 
ture of the component particles of water : And, . 
1%, The particles whereof water conſiſts, are, as to our ſenſes, in- 


finitely ſmall; as appears from their prodigious penetrative power. 


* They are exceedingly ſmooth and Ae void of any ſenſible 


aſperities ; as appears from their being ſo eaſily ſeparable from other bo- 


dies they adhere to. 


30, They are extremely ſolid ; as 4 


other bodies into a ſolid form. 
2 * te 


* Tt may be added, that a further degree bf 


cold, that is, ſuch a one as congeals water, or 


turns it into ice, does expand it. There are 
other ways to manifeſt this expanſion of 


water by freezing: Mr. Boyle having poured 


a proper quantity of water into a ſtrong cylin- 
drfcal earthen veſſel, he expoſed it, uncovered, 


both to the open air in froſty nights, and the 


operation of ſnow and falt ; and found that 


the ice produced in both caſes, reached higher 
than the water before *twas froze. 


So if a concave cylinder, made of any com- 


| paſt matter, be tightly ſtopped at one end with 


Wax, and filled with water at the other, and 
then that alſo be cloſed in the ſame manner ; 
if, I ſay, this pipe be ſuſpended in the air 
ſufficiently cold, the contained water will be 
froze, and the —"_— at both ends, or at 
leaſt at one, will | 
of ice appear thereat, in continuation with 
A Stonecutter complained to Mr. Boyle, that 
ſometimes, thro the negligence of the ſervants, 


che rain being ſuffered to ſoak into marble, the 
violent froſts coming on, would burſt the | 


thrown out; and a rod 

rith | © contrafted and ſet it upon its | 
| render this the more credible, the like is 
mentioned by many eminent authors, as havit 


been elſewhere practiſed 3 and the thing is al- 
' lowed of by Gables,” ET wok wa 


ones. And another tradeſman complai 


that eyen implements made of bell-metal, be- 
ing careleſly expoſed to the wer, have been 


broken and ſpoiled by the water; which having 
entred at the little cavities of the metal, was 
there afterwards froze, and expanded into ice. 


And Cabeus tells us, that he ſaw a huge veſſel, 
J metal, ſplit .* by 


of exceeding har 

congealed water. 
Buibequius relates, That at Conflantino 

© a monſtrous obelisk, thrown from its pedeſtal 

in the city, had remained at its: length for 

© many ages; till in later times an architect 


appeared, who for a certain ſum undertook 
© to ſet it again upon its baſe; and having to 
* this end prepared abundance of machines, 


© be therewith raiſed it within an inch of its 
© due height ; then throwing water on the 
© ropes that ſupported the pillar, oy pomp 

2 


ot 


pears from their cohering witk 


„They are perfectly tranſparent, and, as ſuch, inviſible: This we 
gather, 19, From hence, that pure water incloſed in a clean veſſel her- 
metically ſealed, projects no ſhadoy ; ſo that the eye ſhall not be able 
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Theory of CHEMISTRY. — 
to diſcover whether the veſſel have water in it or not. 2%, In that 1 
the cryſtals of ſalts, When the water is ſeparated from them, loſe their 
tranſparency. SY „ | . 
5, They are very rigid and inflexible ; as appears from their not xt. 
being compreſſible : Des Cartes ſuppoſed the particles of water of aun | 
eel-like form, to account for their lübricity; but, on this footing, they 
could not be.. incompreſſible. *** 1 — 3 | 
It is obſerved, that when ſalt is infuſed in water, it does not. fill. 
the veſlel in proportion to its own bulk; whence it follows, that there 
muſt be ſome little ſpaces between its particles, to admit thoſe of the 
ſalt. And hence again we gather, that the watry particles are ſolid 
and inflexible ; ſince, tho they have intermediate ſpaces, yet no force 
or weight can any way compreſs or crond them nearer together. 
From the whole it follows, that water, devoid of any heterogeneous 
admixture, conſiſts of exceedingly minute, penetrative, fluid, ſlippery, 
ſolid, ponderous particles; and conſequently, approaches near to the 
nature of mercury: And hence that obſervation of the antient che» 
miſts, That mercury is the only body in nature that diſſolves; alluding to 
the menſtruous virtue of water.. 1 N 


Mater infpid and inodorous. 
VWATER, is che moſt infipid of all bodies for the raſte we Faw wit G. 


; ſometimes obſerve therein, does not ariſe from the mere wa- 

ter, but from ſome ſalt, vitriol, or other bodies mixed with it: And 

accordingly, all the waters that are ſavoury, as thoſe of Haly, &c. and 

which are recommended by the phyſicians for medicinal: uſes, are al- 

ways found to depoſit a quantity of ſome of theſe foſſils. 
Nor does it appear, by any experiment, that water has the leaſt ſmell ; und ſmel 

provided it be pure; ſo; that water might remain imperceptible to us 

were it not ſor our ſenſe of touching, g 86 
Water, therefore, appears to be perfectly indifferent as to the aſſuming 

of all forms: Centivog/io maintains, that if it happen to fall in a place 

where there is, e. g. pure cinnabar, or any other matter, the water will 

join with them all, and become what they are: Which opinion falls in 

with that of Thales and Paracelſus above- mentioned. And' hence it is, 


* * * 
3 


that water is called a ſecond mercury. 


* All birds, beaſts, and fiſhes; inſects, * yields a ſediment, and a ſpirit z but before 


© trees and vegetables, with their ſeveral parts, 
© grow out of water, and watry tinctures and 
* ſalts; and by putrefaction, returnagain into 
* watry ſubſtances, Water, ſtanding a few 
© days in the open air, yields a Uncture, 
© which (like that of male) by 


ſtanding , longer, | 


« pucrefaQtion, is fit nouriſhment for ani 


and vegetables. And, among ſuch. various 


© and ſtrange tranſmutations, why may not 


© nature change bodies into light, and light” 
© into bodies,” Newton's Opticks, p. 349, 350. 


Te 2 
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310%//ꝗ s Theory of OEM. 
: The ſolutive Power of Water. WY bo 


| Water the only OR what relates to water, conſidered. as a menſtruum; it diſſolves, 


-> hh f 19; All ſalts, as ſugar, borax, &c. which air only diſſolves in vir- 
: tue of the water it contains; which fire only liquifies, and earth 
leaves untouched: ſo that water alone is the proper menſtruum of 
C | Ep ode © rn doerts) 4 
is The particles of ſalts, we have obſerved, can inſinuate themſelves into 
* 


the interſtices between the particles of water; but when thoſe interſtices 

are filled with any ſalt, the ſame water will not any longer diſſolve 

the ſame ſalt: but a ſalt of another kind it will; by reaſon its par- 

ticles, being of a different form, will enter and occupy the vacancies _. 
left by the former: And thus, again, it will diffolve”a' third or fourth © 
ſalt, c. So when water has imbibed its fill of common ſalt, it 

will ſtill diflolve nitre ; and when ſaturated with that, it will diſſolve 
= ſal-ammoniac, and ſo on. e VV 
p08 of ſaline 20, It diſſolves all ſaline bodies; it being the conſtituent character of a 
pf ſaline body, to be uninflammable, and diſſoluble in water. Hence water 
may diſſolve all bodies, even the heavieſt and moſt. compact, as metals; 
inaſmuch as thoſe are capable of being reduced into a ſaline form: 
for theſe may be ſo intimately diffolved by water, as to be ſuſtained _ 
therein; | FP OY a. ERS 


5 keene, 30, It diſſolves all ſap 


J 


| onaceous bodies, i. e. all alcalious ſalts, and oils 
/, - - blended together: Thoſe two bodies male a ſapa, which is a ſaline body, 
but not a ſalt. Now oil it ſelf is not diſſoluble in water, but the ad- 

mixture of the ſalt here, rendering it ſaline; water readily diſſolves it. 

| All the humours in the human body, are apparently ſaline, tho none 
0 x | of them are ſalt it ſelf. The ſame may be ſaid of the juices of all 
DD vegetables, excepting the oils; which, accordingly, diſſolve in water. 
Salts are the active inſtraments of nature; and yet theſe do not at 


unleſs diſſolved either by water or fire. 4 | 
A cryſtal is a glebe of ſalt, or metal, or both together: If now you 
take ſea-ſalt, well dried, it will be white, and not tranſparent ; diſſolve 
it in water, and after exhaling the water, it will become tranſparent, 
by reaſon of the water interpoſed between its parts. „„ 
Diſolves glaſi. 4, It diſſolves glaſs it ſelf; for this, if melted with falt of tartar, 
becomes ſoluble in water. VV „ 
de gam. 5 It diſſolves all gummous. bodies; this being part of the definition - 
. of a gum, that it diſſolves in water; in contradiſtinction from a reſin. 
*  - Does nor diſ- But oleaginous bodies it leaves untouched : nay, and what is more ex- 
* traordinary, it repels them; and by repelling, drives the oily parti- 
' dies, cles into eddies. VV | 


If an hundred drops of oil be | thrown pon, water, all the ſeveral * 
Ee 


0 dltrops, Which before were perfectly diſperſed, will ſoon gather toge- 
5  _ ther again, and leave the water alone; ſo that there ſhould ſeem 1 be 
| | 5 : 2 | ? Mme 


bey of 0 WN | | 321 
ons repugniines between water and oil, and ſome attraction between 
the particles of water, as alſo between thoſe. of oil. Add, that was OY 4 
ter {cems to repel all oleaginous, fatty, and adipous bodies wherein 5 * 
oil predominates; and hence alſo it is, that the fatty parts in gcur ED 9 
bodies eſcape being diſſolved by water. And tis, in all Fran 

by this means that fat is collected in the adipoſe-cells'of all animals. 

Nor does water diſſolve ſulphur ; for tho you boil e ever wor * 
long in water, it will {till remain untouched. 

Nor does it diffolve terrene or earthy bodies, but rather unites and . 
conſolidates them; as we ſee in tyles, &c. Water, however, mixed ta; (alt + 
with acali ſalts; diffolyes oils and oily bodies: thus, tho mere water eee 
poured: on greaſy wool, be repelled thereby, and contributes nothing fol — <a 
towards cleanſing of the ſame 3 yet mix a ſtrong lixivium, or an alkali 
ſalt with the water, and it then readily diffolves and abſorbs all that 
was greaſy and oleaginous: and thus it is weollen clothes are ſcoured.” 

But neither will water alone do, as being immiſcible with oil ; nor 
will any other ſort of ſalts; for ſea-water, With alt its falt, will neyer 
waſh out any oily impurities. So, in the ordinary methods 'of ſcouring 
and fulling, the ſtuffs are waſhed in ſtale, PUrrifies human urine, which 

is known to be a thorow alkali, _ 

Laſtly, it does not diſſolve reſins; as we conceive a Jedi to- be NO Does nor dif 
other e an e or concentrated oil. „ ee 1 cg. 
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9 
Concrerion of Water into 05 en, 2 * ; 
As water has diffolved a body, it rows, and 138680 to- nz . 
gether with it; and if the body be 65 the ſaline kind, 9 7 ng 
cryſtals, and retains the ſalt in that form. Salts, while thus joined with 
water, aſſume various figures: the cryſtals of ſea-ſalt, e. g. are pyrami- „„ © 
dal; thoſe of nitre, priſmatical ; thoſe of ſal-gemmz, cubical, &c.. 
But, that water is the cauſe of thoſe falts being in cryſtals, is evident” 
hence, that upon' ſeparating the water, the cryſtals are no more; their 
form is loſt, and their tranſparency ceaſes. 5 


Water rhegreat inſtrument of fermentation 155 bur feet. a 


TATER i is properly enough denominated the che: of fermenta- No fermenta= 

tion, as no fermentation can be effected without it. Dry bodies, ieee e 

in effect, never ferment: thus; if you grind a plant into a duſt: or farina, | 

it will not ferment; even tho you add oil, or ſpirit of wine, thereto: Fo 

But pour Water on it, and, as if you had given it ſome new vital prin- 

ciple, it ſtrait ferments, and produces the deſired effect. Ne 
The inſpiſſated juice of grapes may be kept. a long time without fer- 

mentation; but if you diſſolve it in water, fermentation ſoon ariſes. . = 

So that the requiſites to 9 . are, 19; N to aduate. 2%, Air, nt... 

to vibrate. * 7 e to Ante : I 
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Nor putre- 


10f CHEMISTRY, 
&ions, both of animal and vegetable bodies, 


* 


In like manner, all putr 


are performed by means of Water alone; rake, e. g a pound of froſh 


fleſh, and keep it in a heat like that of our body, and in a few. 
the putrefaction will be compleated: but, if you firſt drain out or 


" +a | | 
un all the watry part from the ſame in ſome chemical veſſel; tho 


By ſuch means, bread, fleſh, or the like 


the ſalt. and oil remain; the. fleſh will harden like a ſtone, and may 


be lept for ages without putrefaction. Tho, water poured on it, or even 


the common dew, will ſoon ſet it a putre 


foods, may be preſerved for 


ages; provided regard be had to the place: Hence it is, that in dry. 
countries, as Æg pe, dead careaſſes never putrefy, but dry and: harden 


„ 


weſcence, 


$9 .” pncorrupted+;. as We ſee in the mummies found buried under the ſand. 
Even human blood, Which naturally is fo prone to putrefaction, if you 


deprive it of its watry part, may be kept for fifty years: goats blood 
we actually find kept ſo long in the ſhops, without corrupting ; tho if 

ou diflolve it in water, and expoſe it to a gentle warmth, it putrefies 
immediately. So that air, water, and fire, are required to putrefaction 
ZT, » md 


Pater contributes to erueſcencies. 
AT ER is of abſolute neceſſity to efferveſcence * which is an 
Y inteſtine motion ariſing between contrary. ſalts: now no ſuch 
motion can ariſe from a mixture of contrary ſalts, unleſs there be wa- 


ter withal : thus ſulphur, mixed with ſteel filings, raiſes no efferveſcence, 
unleſs water be added; ſo if you mix acid and alkaline ſalts together, 


Water ſeparates tel 
«ily from ſaline yflich is à thing 


? 


in a dry form, they will remain without efferveſcence; excepring ſuch as 
are themſelves impregnated: with water, as oil of vitriol and ſpirit of 
nitre, which yield water in great abundance. . Oil of vitriol is one of our 
greateſt acids, and with a little degree of cold ſhoots into cryſtals ; tho a 
gentle fire readily liquifies it again: now, if ſome of this oil be mixed 
with a body that has but little water, ſcarce any effect is ſeen; but 

pour on water, and a ſurprizing effect will be produced. | 


d 
Water alſo ſerves in m ee oily. parts om ſaline ones; 
of the utmoſt” ſervice” in chemiſtry: Thus, any olea- 


genous ſubſtance, mixed and incorporated with à deal of ſalt, if it be 


* An experienced German chemiſt relates, 

that in ſome parts of his country, he met 
with vitriol ſtones, or marea ſites, that, by the 
action of mere common water, reſting for a 
competent time upon them, would grow fo hot, 

as to enable the liquor to rerain à ſenſible” 
heat, when it had paſſed a pretty way from 

them. And many aceidents may occafion the 

breaking out of ſuch waters, or the change of 
ir courſe in the ſübterraneal places. So, 


that common water may, in a very ſhort time, 
produce conſiderable” heat in mineral bodies, 
appears by mixing two or three pounds of 
fine powder of common brimſtone, with. a 
convenient quantity of filings of iron ; for 
this mixture being drenched” with common 
water, will, in a ſhore time, grow'exceedingly 
hot; and ſend out'@ thick ſmoke, like that of 


— 


ſhook a good while in a r r water, che ſalts will be en- 
traded from the oil, and diflolved and imbibed by the water; and thus 
the body is dulcified. So butter, by a continued lotion in fair water, 
becomes inlipid ; and aromatic oils agitated a long time in warm wa- 
ter, lay aſide their ſaline, ſpirituous parts, and become inert and ino- 
daraus . 
Tis likewiſe by water that acid ſpirits are ſeparated from the bodies Sep<reter «cid 
diſſolved thereby; particularly metalline ones. Thus a metal being diſ- , f p 
ſolved in ſome acid ſpirit or other menſtruum; if you mix a quantity #bercin. . 
of water therewith, the menſtruum becomes weakened thereby, and lets 
the metal fall to the bottom. So if you pour water on à ſolution of 
gold in aqua regia, and then expoſe it to a moderate fire to evapo- 
rate; without melting the cryſtals, it will carry away with it a great 
part of. the acid ſpirit, and leave the gold dulcifted, + | _ 1 
Water, alone, we have obſerved, has the property of diluting ſalts, Crea aſes of 
and repelling oils : but tis by ſalts, that the operations of chemiſtry y 
are chiefly effected; nor can ſalts act unleſs diſſolved: Conſequently. ß 
vie as it brings ſalts into action, is of the utmoſt importance in che 
miſtry. 284 N FX, | ; 8 4 | 5 
To this we owe the ſeparations of ſulphureous and inflammable ſpi- Ia making ſe- 
rits : Alcohol of wine, mixed up with oil, makes one body therewith ; ?““ 
but if you pour water thereon, it will repel the oil, and draw all the 
alcohol xa it ſelf. e ee what alcohol had diſſolved in other 
bodies, water will ſeparate therefrom, by attenuating the alcohol, and 
letting the other matters precipitate to the bottom, 3 85 FO. 
Water, therefore, contributes to bring forth the active parts of all Bringing fob 
bodies; as it extracts their ſalts, alcohol, ſpirits, odours and taſtes 1 f . 
which it does without any notable diminurion of their powers. Hence wa-. 
ter becomes greatly uſeful in making divers extracts, viz. by diſſolving the 
ſaline, ſpirituous, aqueous, ſaponaceous and other matters, and ſeparating 
them from the reſt of the body. | | | mY 
In diſtillation, water is of the utmoſt uſe : It is this that receives I 4;filerions... 
the active parts of bodies; and in affording them, as it were, a ve- nos 
hicle, it infinuates into their pores, ſeparates the oil, and raiſes it on 
high, without making any ſtench : And thus are the eflential oils of 
bodies diſtilled withdut burning, and without being tainted with that 
empyreuma which is the conſequence of combuſtion. - Thus there would 
be no procuring, e. g. of diſtilled oil of cinnamon, without water; but 
ſuch as would have an intolerable ſtench. -_ 55 | - 
Salts, and ſaline bodies, by a repeated affuſion of water, are rendered rvoatilixarion.. 
volatile; and even metals are capable of being diſtilled by the ſame | 
means: ſo oil of vitriol, which otherwiſe does not riſe without the moſt 
vehement fire, yet, being mixed with water, becomes volatile, and 
pields an excellent acid ſpirit, called by Helmont, Acidum Eſurienn. ' | 
In fine, water ſerves good - purpoſes in the dulcifying of bodies: for 1» dulc;gang. 
'there are abundance of things to which acrid ſaline matters adhere,” 
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and which are hereby rendered ſharp and acrimonious; but theſe aeri - 
monies may be volatilized by repeated affuſions of water; i. e. be dif- 
ſolved aud carried off; and thus the bodies loft fr ein and ſweet. | 
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Water ef uſe © AT ER is of great ſervice among the chemiſts, in directing and 
OY of finer VV determining the degree of fire: This was firſt diſcovered by 
M. Amontons, from an obſervation, that water placed over the fire, grows 
gradually more and more hot, till it comes to boil; but that it then 
cCecaſes to increaſe; and only maintains its preſent degree of heat; even 
tho the fire were ever ſo much enlarged, or it were continued ever ſo 
long över it: This, then, is a fixed degree of heat all over the world; 
boiling water, provided it be equally pure, being of the ſame. heat in 
Greenland as under the Equator.t. „ $0 T44 Os 
| Divers degrees By means thereof, therefore, our diſtillations are much more conve- 
0 ered „ane niently managed; and we are enabled to make baths of divers degrees 
1 of heat, accommodated to the various occaſions: As 19, A vapour-bath, 
balneum waporis, where the body to be diſtilled is placed in the ſteam + 
of boiling water, 29, Dew- bath, balneum roris, where the body is like- 
wiſe placed in the ſteam, but ſomewhat nearer to the water than in the 
former; ſo that the heat is ſome what greater. 39, Sea-bath, Balneum 
maris, or, as tis vulgarly called, balneum Mariæ, where the body'to be 
_ diſtilled is put in the water it ſelf, and conſequently undergoes a yet 
further degree of heat than either of the former. 4, Balneum ventris 
equini, or fimi equini, horſe - dung- bath, when a body is laid to digeſt 
in horſes dung; the heat whereof is managed and directed by water: 
for as ſoon as the dung dries, it cools; and is reſtored to its former 
heat by the pouring on hot water. 58, Hay- bath, balneum feni, when 
a body is laid to digeſt in moiſt hay, whoſe heat is likewiſe directed by 
From what has been ſaid, of the ingredients, properties and powers 
of water, we may ealily apprehend: the reaſon why the antients called 
at buvoy xa hehe, TT /// ⁵⁵⁵ ß a 
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of the naturaliſts nor the vulgar; but the elementary, or pure vir- 
gin earth, allowed for a chemical principle. © 
The word among the naturaliſts denotes the terraqueous globe; and Bt, che. 
in agriculture figniies that compound matter which ſerves for the pro- w wher. 
duction and growth of vegetables planted therein; but the chemical 
earth differs widely from them both, as being a perfefHlh homogeneous, 
or fimple body, hard, friable, inſoluble in air or water, fixed, and in- 
capable of flouing in the fire,” but remaining immutable, and retaining 
its own form” and quantity in them al. We term it à foſſil, as Wanze | 
_ exceeding ſimple, or inorganical, without any diſtin&ion of veſſels ug of "my 
juices ; and 'proceeding' originally from the common matter of the ter- 
_ raqueous globe. Tis called” ſimple, becauſe all its parts appear of 'the 
ſame nature with the whole. We deſine it hard, becauſe it reſiſts thie 
ſeparation of its parts; friable, becauſe it may be broke into leſs maſſes; 
and fixed in the fire, becauſe with whatever violent degree of heat 
tis every way ſurrounded, it loſes nothing of its weight or bulk, yet 
without running into glaſs ; but poſſibly the focus of a large — 
concave, may cauſe ſome alteration therein; tho it would loſe co 
derably leſs than any other body in nature, even gold it ſelf; the moſt 
violent fire being unable to break the coheſion of its parts, which is 
a very uncommon property. Tis ſo ſimple, that tho it enters the com - 
poſition of all other bodies, yet it ſelf can never be reſolved into aß 
different ſubſtance. Helmom tells us, it will reſiſt the force of the alcaheſt, 1 
which would diſſolve all kinds of metals; and declares it to be the | ; 
ſimpleſt body in nature next to elementary water; and ſo indeed it = 1 
pears to be. Theſe properties ſufficiently diſtinguiſh it from all the 8 
other bodies we know, Whether ſalts, oils, ſulphurs, medicinal earths, 
metals, c. Chemical earth, therefore, is a very different thing from 
ſand, which appears to be a heap of brittle flints, or ſmall tranſparent _ 2 
cryſtals, fuſible by fire, and eaſily convertible into glaſs. Our defini. | HJ 
tion, alſo, ſufficiently diſtinguiſhes this elementary from the mixed or „ 
vulgar earth, Which contains à large proportion of other foreign mat- | 
ters, as ſand, clay, ſalts, and a mixture of vegetable, animal, and mine- 
ral ſubſtances, and is 'almoſt wholly reducible to ſalt and oil; a ſmall 
quantity of our philoſophical, or virgin earth, remaining behind. —_— 
In effect, chemical earth is either the pure and fixed- aſhes of all » 
bodies perfe&ly-calcined, or what rain - water leaves behind it upon re- 
pea” REES r 5 
That afforded by the diſtillation of water, appears to come out of 'the us obranes, 
air, into Which it is raiſed along N the ſmoke, and numerous other 


T* earth we here principally propoſe to conſider, is neither that 
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fire, when mixed a 


In vegetables. 


leſs tho 


the cement of the 


and 1 ablution, 
ſand, 


Theory 


parts of vegetable and animal bodies, which fly off in effluvia; for 
tho this earth be of it ſelf ſo fixed, yet tis eaſily rendered volatile by 


with other light or viſcid bodies *. Perhaps 


alſo in Mr. Boyle's method of procuring it by the repeated dtſtillation 
of fair water, which every time leaves a quantity of it upon the ſides 


of the retort employed in the operation, part of it may proceed from 
ſſes, or the duſt of the air, which comes in contact 
the water, whilſt tis poured out of one veſſel into 


with the ſurface 05 


another f. And that earth may eaſily fly about in the air, ſeems con- 


firmed by thoſe ſhowers of ſand ſo ir 


equent in the--deſarts of Arabia. 


But the white matter which thus adheres to the glaſs, is not pure vir- 
gin earth; being ſaline in taſte, and combuſtible in the fire; whence 


It contains both ſalt and oil; of which it may be deprived by calci- 
nation, and repeated ablutions in freſh water, and reduced 
aud ſimplicity required in chemical principles. | 


to the purity 


Vegetables afford our earth in conſiderable quantities by calcination, 


in pure rain-water ; whereby tis freed from the 
t, and other fæces that are 


apt to adhere to it, till it becomes 


white, like chalk, perfectly inſipid, ſmooth and ſoft upon the tongue, ſcent- 


thrown upon live coals, unelaſt ic, or incapable of ringing when | 
ſtruck upon, and a fit matter for teſts or 


cupels, wherein metals will 


fuſe, whilſt the containing veſſels remain unhurt by the fire: this being 
rhaps the only fixed matter in nature that will not flow with heat. 


For which purpoſe tis mixed up with fair water, or that wherein fleſh f 


bass firſt been boiled, and by, moulds faſhioned, at the pleaſure of che 


. - the operation was oſten 


' fluvia, obſerves, that earthy matter may be 


air; and to this purpoſe relates from Agricola, | 


Boob obtained, in proportion to the water 


-artificer ; ſuch liquors being free from all fixed ſalt, afford an excellent 


glue in this caſe. If lead, or any other metal, except gold and ſilver, 
e long kept in fuſion, in one of theſe veſſels, the metal will be ab- 
ſorbed by it, as a ſpunge drinks in water; but filver and gold will never 


thus enter the 


res of the veſſel; which, therefore, may be called the 


myſtic: ſieve of Vulcan, or the actual ſtrainer. of the alchemiſts. Thus 
were a mixtute of gold, ſilver, and any other metals, to be blown off 


a teſt prepared of our virgin earth, the baſer metals would ſink into it, 


and leave the nobler alone behind. 


* Mr, Boyle, in bis curious tremiſe of Ef 

Taiſed in a very conſiderable quantity into the 

an account of a | ſhower of rain, which co · 

vered the ſtreets it fell upon with clay. 

f The great quantity of earth which Mr. 
illed, with the probability there is, that if 


repeated, the 
whole body of the water wo * 


| poſe the phænomenon entirely owing to. the 


cauſes here ſuggeſted, as ſome haye imagined. 
The fact is much better accounted for by the 
excellent author himſelf, from the known and 
allowed eſſects of fire or fewel, which has the 

er of making new coalitions of particles 
in bodies, and thence of introducing new 
forms: and thus alcohol of wine may be re- 
duced to earth, as well as ſimple water, as 
Mr. Boyle bas tried. |See hi producibleneſs of 


7 . * * - * 
be thus 2 chymical principles, under the article Earth. 
or ol . 

yerted into earth, renders it impoſſible to ſuſn © tr 4 1 
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Theory of CHE MISTRY, 
After the ſame manner may our earth be obtained from the ſoot, 
or condenſed ſmoke, of mo tables; which is no more than a black vo- 
latile coal. This ſoot, or ſmoke, is afforded by all manner of — 
not excepting that employed by the Romans before the invention | OO 
chimneys. Indeed =_ diligen pwr. an for ſuch wood as would ſmoke - > - ©. : 
but little; and perhaps it Was not to ſmoke at all, * 5 
it did not yield a chick, black, ſuffocating ſmoke, offenſive to the eyes 
noſe. The earth which ſoot affords by calcination, is perfectly like — 5 
3 from the other parts of vegetables ; being carried up from them 
by the force of the fire, whilſt — * up in a viſcous oil, which 
ends together there w irh: ſo that hence fire; has the er to vo» 
latilize fixed earth, and ſend it up into the air; whereof it does not 
appear to be any original production. Hence the virgin —_ ob- 
tained from ſnow, hail, 'dew, Oc. is very probably no other than What 
was thus carried dene neee pets urn there mixed with theſe 
meteors...” 
Mr. Boyle! found — perichonts\-purpo made, chat the eſſential 
| oils of vegetables ars almoſt wholly. purpoſely mac ee, diſtillation, 
into a black, pitchy matter, which by Walen ds à large pro- | 
Leer «ca — 1 meer Part alkaline: ſales, as — ſame _ «1 
o o tried, may, by runni deliquium in air, or 1 
repeated ſolutions in water, and Arrays. 1 be converted into 4 = 
the ſame. Even rectiſied ſpirit o 1 — obſerves, by repeated diſtil · | 
lation yields 2 proportion of it, and appears in the form of a2 
ſpot on the — om whence the ſpirit was aromas jor And in ſhort, 
all vegetable productions, as diſti led - Jars, falrs of all ings; oils, 
{piries, &c. may be made to afford it. | 
The ſame may likewiſe be ſaid of ming 3 Bons-aſhes ind u. 
it to great advantage; and from them the aſſay - maſters have the mat- | 
ter for their teſts, as well as from che aſhes of vegetables. The hair . 
alſo of animals, envy — the flame of 1185 of 8 anita ant „„ M8 
a very pure cart exhibit t mins entire, after being deprived 
of the more fluid parts. — wie” tis very obſervable, that — | 
man dies in a' hot climate, and lies expoſed to the open air, his whole 
carcaſe is conſumed, or carried off into the atmoſphere, in a very few 
days time; nothing but à mere skeleton being loft behind, hae con- 
tains, little or no oil or ſalt; but appears a perfect calx, like the pure 
elementary earth of vegetables, as if it „ e already been calcined. 
And thus in chureh- yards, or b 1 hae ts, we ſhall ſometimes find 
the form of an asg Skeleton, Nun and perfect to appearance, that 
vith che Highrelt rough crumbles aways dad fals iow 4 kind of du 
perfectiy inlipid and and inodorous. Whence we may form ſomewhat. _ 
a conjecture, as to the quanti of earth naturally — in the 
human body; for little or none of it will be ee to fly off by a de: 
gree of beat leſs than that of boiling water; as I have found by par- 
ticular experiments. All the e all the ſeveral parts of animals, - - _ 
ee Whether 
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| Theory of CHEMISTRY. 
whether ſoft or hard, may, by diſtillation; calcination, &c.” be brought 
to afford this earth, in ſome proportion ; and as the earth of animals 
is always perfectly the ſame with that of vegetables, the difference be- 
tween them cannot be at all owing to this principle... 
'Sea-ſalt, fal-gem, and all. other ſaline bodies, tho ever ſo pure, be- 
ing diſſolved in ſair water, will, by reſt, conſtantly depoſite a terreſtrial 
part, which may be reduced to elementary earth: and, by diſtillation, 
likewiſe they will afford an acid ſpirit, which lets fall a conſiderable 
proportion of the ſame. Volatile ſalts alſo may be made to afford an 
earth by diſtillation :- thus; for inſtance, if an ounce of the volatile ſale 
of harts- horn be included in a proper veſlel, hermetically ſealed, and 
ſublimed with a heat no greater than that of the human body when in 
health, the ſaline part will fix itſelf to the top of the glaſs, and leave 
an oil at the bottom, which, by repeated diſtillations, conſtantly leaves 
ſome quantity of earth behind, till all the volatile part is perfectly 
gone off, and nothing but elementary earth remains. In ſhort, this 


earth may, by 8 be obtained from all ſorts of bo- 
dies, but with the utmoſt difficulty, and in very ſmall quantities, from 

metals; ſo that ſome chemiſts have queſtioned whether op really con- 
tain any at all, tho they freely allow it to other foſſils. And, indeed, 
we want experiments fully to determine this matter ; tho for my own 
part, I cannot but be of opinion, that earth is that ingredient in the 
compoſition of metals, which gives them their ſixity, and that durabi- 
lity for which they are principally valued. But it may admit of a doubt, 
whether this virgin earth is ever obtained perfectly pure and unmixed 
with oil, ſalt, and other heterogeneous bodies, from any ſubject what- 
ever; yet we may certainly gain it much purer than others of the chemical 
elements. I have now by me the earth of the plant roſemary, which 
remains perſectly unaltered, after a vaſt i variety of experiments which 
J purpoſely made to change it. This great degree of fixedneſs and im- 
mutabiliry admirably fits our earth for the common baſis of all mixed 

bodies, by fixing their volatile principles, and keeping the whole toge- 
ther under its peculiar form. Tis certain that fire, water, vulgar 
earth, ſalts, oils, &c. once deprived hereof, become totally volatile and 
diſappear, or ſpontaneouſly go off into the air. All ſalts are fixed merely 
by the earth they contain; ſeparate them from this, and they will get 
out of the glaſſes into which you put them, tho ever ſo cloſeſy ſtopped 


To render the earths of the ſubjects of 4 are very apt, per ſe, either with a vehement 
different kingdoms perfectly alike, the opera- heat to return-to metal again, or elſe to run. 
tion muſt be performed with 8 exactneſs, I into glaſs; which is not the property of pure 
and the other eee ih perfectly ſeparated} virgin earth, ' deyoid of ſalts. The excellent 
from. the / terreſtrial one, by calcination, re- Mr. Boyle, with great probability, ſhews them 
peated- ſolutions in water, filtration, & to be the magiſteries of metals, and has fre- 
4 The calces of metals are ſomething very, quently reduced them back from this their dif-. 
rent from pure, elementaty earth, tho pro-] guiſed ſtate, to that which. is natural to them. 
bably united with a proportion thereof, "Theſe | See his Diſcourſe upon Fire. and Flame. 0 
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Theory of CHEMISTRY. 
with cork, and tied down with bladder. Oils, when they depoſite 
their earth, turn into inflammable or -vinous: ſpirits : and there is no 
chemical principle, fixed and immutable, unleſs it be this virgin, which 
is diſpoſed to join her ſelf with all kinds of animal, vegetable, and 
foſſil ſubſtances, for their common ſupport and ſafeguard. There are 
two grand enemies to all theſe bodies; fire and water; neither of which 
hath any natural power to alter or deſtroy the chemical earth; whence 
this is an excellent common preſerver of them all. Thus the ſolids of our 
bodies being merely Compoſed of ſuch earth, they can never be deſtroyd 
by the natural agents which are continually at work thereon; and being 
alſo diſtributed among the fluids, or ſoft parts of animals and vegetables, 
it greatly conduces to their preſervation, and continuance in their na- 
tural ſtate: but unleſs they were thus mixed with, and detained by 
the elementary earth, they would all preſently exhale into the air in the 
form of effluvia. And poſſibly all the bodies in the world, if perfectly 
depri ved of their earth, would be turned into mere ſpirits. 
he chemical uſes of our elementary earth, are very conſiderable. 17 »ſes is che 

We have already obſerved, that it is this matter of which teſts, cupels, 
and veſſels capable of enduring the moſt violent fire, are made, for 
the ſervice of alchemiſts or ſuch as purify metals. And indeed it is hs 
the baſis of all manner of chemical veſſels, unleſs we are to except thoſe 
that are made of metals; for all thoſe of particular vulgar earths and 
glaſs, have a large proportion of it in their compoſition; / whence their 
durability and fixedneſs in che fire... 161 3 aut 
Our elementary earth is alſo of great ſervice in chemiſtry, on account 
of the property it has to render all fixed ſalts volatile; which could 
not be done without its aſſiſtance, and is no inconſiderable ſecret in 
the art. Thus if ſea- ſalt, for inſtance, were, in a coated retort, expoſed 
to a violent heat, the falt would thereby be made to flow indeed, but 
not to loſe of its original weight ; the veſſel would fooner be melted 
down, and if made of earth, it would ſooner be corroded and penes 
trated by the ſalt, than the ſalt would riſe in diſtillation; but mix 
three or four times its own quantity of elementary earth therewith, and 
this will prevent its running, and cauſe it all readily to riſe in an acid 
fpirit by diſtillation. And after the ſame manner may the falt of tartar, 
and other fixed ſalts, be rendered totally volatile; the earth made uſe © 
in the operation being. incapable of flowing or vitrifying with that des 
gree of heat which ſerves to raife them. Whence it appears, that ele- 
mentary earth is the grand inſtrument not only of fixation, but like wiſe 
of volatilization. _ LD rag rs TO CO 

A farther uſe. of this earth is made in diſtillations; when oily. or. 
unctuous ſubjects are to be treated in that way, ſuch as wax, honey, c. 
which cannot conveniently be diſtilled alone, as being very apt to ſwell, 
bubble up, and” boil over the neck of the retort, and break the veſſels 
by the exploſiye matter they contain; whence great damage has ſome- 
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times been ſuſtained. But by the mixture of our earth; or even, in its 


— 


of human blood. 


ſtead, calcined harts- horn, the powder of bricks, or the like, will effec- 
tually prevent any ſuch exploſions during the operation; and by break- 
ing the coheſion of the parts of the ſubject, and keeping them aſunder, 


cauſe the diſtillation. to proceed regularly, and with all deſirable ſafety. 


And by this means a body naturally unfit for diſtillation, may be rendered 
a proper ſubje& for it. The want of knowledge in this particular, might 
prove of fatal conſequence. In order to prepare the phoſphorus of urine, 
the ſubject matter ſhould firſt be reduced, by boiling, to the conliftence 
of honey; but then it can never be diſtilled, on account of the bubbles 


which would continually riſe therein, unleſs three parts of earth are 


firſt added thereto; after which the OR may be ſecurely carried 
on to advantage. And the ſame is to be underſtood of the diſtillation 


Elementary earth, likowiſe, | admirably ſerves. for the purification: of 
ſalts and ſpirits from the. oils wherewith they are commonly clogged 


and rendered impure ; for it is a great attractive of oil. Having once 


l 4 


boiled ſome bones OO digeſtor, till they were freed from their 
88 1 mn ſpongy, 2 I: could cut Og ma. a 

nife, like a turnip ; preſently grew hard again upon plunging them 
into oil. Thus any bone-aſhes, calcined to perfect whiteneſs, and re- 
duced to powder, being ſteeped inoil, will immediately become conſiſtent 
and hard. This property which our earth has of attracting vil ſo ſtrongly, 
fits it for ſeveral chemical experiments. Thus, for inſtance, when the 
volatile ſalt of harts - horn is turned yellow by the quantity of oil con- 


tained therein, we have nothing to do but to mix it with three or four 


times its own weight of virgin-earth, and re-ſublime it; which will 


make it appear perfectly white and ſine: the addition employ'd, keeping 


its oil behind, which before tinged the ſalt yellow. And tis no trifling 
fecret in chemiſtry, to be able thus to purify and ſeparate ſalts from 
oils; which is always done co greater perſeion, the larger the quantity 
of the earth employed about ite. e 


* 
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The doctrine of elementary earth here]“ hard as never to wear, or break in pieces; 
delivered, appears L countenance Sir |* no ordinary power being able to divide 
age Newton's notion of the original ſorma -[ what God bimfelf made one in the firft crea- 
of matter; by ſbewing that an undlterible |© tion. While thele particles, ſays be, continue 
ſolid ſubſtance has a real exiflence in nature. entire, abey may e e bodies of one and 
nn is 40 tell us, it | © the ſame nature and texture in all 2 
ſeems to him, That God in the beginning |* but ſhould they wear away or break in 
© formed matter into ſolid, maſſy, hard, im- |< pieces, the nature of things depending on 
© penetrable;' moveable pres ſuch ſines them would be changed. Water and earth 


© and . and with? er properties, compoſed of old, worn-out particles, and frag · 
F dach-proponion..no-| 2 of the ane 


* 


: nion to ſpace, as moſt |< ments of particles, would not be 
 canduced. 20 ſhe end for which he formed “ nature and texture nom with water and earth, 
them ; and that theſe primitive particles, be- |* compoſed of entire particles in the beginning. 
c ing ſolids, ee harder than any |* And therefore, that nature may be laſting, 
"ilar er bodies compounded of them ; even ſo 1* the changes of corporeal things are 10 be 
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Vim uſed in the 

potters-earth, 

this we mall ere take no 

d it under earth rele and | 
on : 


There is alſo Pep kind of earth, beſides the 


ice of chomiiey, vix. a particular ſort of clay, o 
—— chemical veſſels are formed : but of 


farther notice, having already conſidere 


do it bag when we e to een of ann v 


„te iaih rao parton ad nr a FOUR rides ar 

oo adit theſe permanent * and only touch in a few pol 
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c not in the midſt of ſolid particles, 
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Fi. is nothing in all the art we are treating of, more eu- 


rious, uſeful, and neceſſary to be known, than the do&rine of 
nenſtruums; tho the ſubject has hitherto been but imperfectly 
cultivated: ſo that, indeed, no part of chemiſtry lies more in confuſion 
than this. It ſhall, therefore, be our preſent endeavour to deliver it 
with all the fullneſs and accuracy we are able. „ | 
1 3 A nenſtruum is any Senfible boch, which, being applied to auother, intimately 
mixes therewith, ſo as to diſſolve it, at the ſame time that it is it ſelf diſ. 
ſolved ; the minute parts of both thence coming to be exquiſitely blended, and 
| together compoſing a new whole. | 5 ; 
The manner of Menſtruums, therefore, are ſolvents with regard to the bodies they diſ- 
of their ation. ſolye; tho in the ſolution themſelves are alſo diſſolved: for all the parts 
5 of the ſolvent are interpoſed between all thoſe of the ſolvend, and vice 
verſa; the action meg reciprocal. Hence a menſtruum, tho it may be ſaid 
to act mechanically, does not act after the manner of ſaws, wedges, or 
the like mechanical inſtruments ; becauſe theſe do not become one with 
the bodies they divide. A knife, hen it ſeparates the parts of a bisket, 
does not operate as a menſtruum thereon; uſe it unites not with 
it : but water boiled up with the ſame, becoming one body therewith, 
proves a proper ſolvent or menſtruum for it. Every menſtruum then, muſt 
it ſelf be diflolved in the act of ſolution ; ſo that both ſolvent and ſolvend 
reſolve at the ſame time: for ſolvents can act only by interpoſing every 
"rad of themſelves, between eyery part of the bodies they diſſolve- And 
hence it is evident, that all menſtruums muſt needs be fluid at the time of 
their action; for fluids only are thoſe bodies which conſiſt of ſmall, inviſi- 
ble, moveable parts, that give way to the leaſt force impreſſed upon them : 
and ſuch muſt A the particles of menſtruums, which ſo eaſily 
inſinuate into the pores of bodies, and perfectly diflolve them. And 
thus ſilver may become the menſtruum of gold; for if an ounce of the 
former be fuſed with a grain of the latter, all the parts of the filver 
will be united intimately with thoſe of the | ack and with it compoſe 
one maſs. Hence we learn, that ſolid menſtruums ought by all means 
to be diſſolved at the time they are deſigned to act; that the particles 
Is of the ſolvent may come in contact with thoſe of the ſolvend. Thus 
when Aqua regia perfectly diſſolves gold, all the particles of the men- 
| ſtruum come to touch all the particles of the metal. . 
Their two kinds It is eaſy to perceive, from what is here laid down, that there are 
ais. two kinds of action in menſtruums, or that they may either act by the 
common properties of fluids, as their gravity, fluidity, Cc. or by a 
peculiar and unknown force reſiding in each particle thereof. _ 
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Tbeay of CHEMISTRY. a 
The term. menſtruum ſeems to have had its riſe from hence: Lulh ois of the 
and ſome other antient chemiſts, obſerving the moſt kindly ſolutions to 
be made, by digeſtion, with a heat no greater than that of the human 
body, in about forty days, they termed this ſpace of time a phileſo- 
hical month: and hereupon called the ſolvent employ'd the menſtruum ; 
nr IO body that performed the diſſolution by a menſtrual di- 
geſtion, This term, indeed, was at firſt appropriated to the ſolvent for 
the philoſophers ſtone ; but it afterwards ' became a general appellation | 
for all ſolvents. ' TE os Mie al Gn | : yy 
Now, tho there are no bodies to be found that can perform the Two diferew 
office of a menſtruum in a ſolid and dry form; whence that common fu li. 
ſaying in chemiſtry, ſalts act not before they are diſſolved; yet cuſtom has«ad 7d 
made it familiar to call ſuch dry and ſolid bodies menſtruums too, as ; 
have the power of diſſolving after they are made fluid. We ſhall there- 
_ divide them all into two claſſes, the dry or ſolid, and the moiſt or 
1. To the tribe of. ſolid or dry menſtruums, we, in the firſt place, $i men. 
refer all metals, which are e e one another; and perform laber metals, 
that office more exquiſitely than any other ſolvents hitherto diſcovered. 
Thus, for inſtance, if a hundred grains of filver were melted with one 
grain of gold, every fingle grain of the maſs they compoſe will contain 
the hundredth part of a grain of pure gold. And unleſs this was the 
caſe, there could be no ſuch thing as the art of afſaying 3 which en- 
tirely depends upon the ſuppoſition, that whenever two metals are fuſed 
together, they will be intimately and uniformly mixed: for if ſuch mixed 
metal were brought to a ſay-maſter to determine the quantity of gold in 
it, he would firſt melt the whole lump, and after it was cold, cut off 
a grain weight thereof; which, cupelled with lead, or put into An 
fortis or Aqua regia, would yield its proportion of ſilver or gold; by the 
weight whereof he would determine the richneſs of the whole lump. 
And this ſhews us, that one metal may indefinitely divide another by 
fuſion; for if in the preſent caſe, the quantity of the ſilver were con- 
tinually increaſed, whilſt that of the gold remained the ſame, who can 
ſet any bounds to its diviſion? And by the ſame means all other metals 
are capable of being infinitely divided. Thus quick - ſilrer, which unites 
with all metals, except iron, will divide them to a ſurprizing degree 
of ſubtilty: ſo that if a grain of gold were fuſed with any aſſignable 
ce thereof, it would be — — y diffuſed thro? the whole, and 
blended with the minuteſt parts thereof. Whence we may learn, that 
metals are the beſt menſtruums for metals; and that nothing can open 
one metal more than another metall. 
2. Sulphur alſo is a menſtruum with regard to metals: thus quicks Slfbar, 
ſilver, for inſtance, poured upon it whilſt in fuſion over the fire, will . 
be drank up thereby, with a hiffing noiſe; and if they are well 'ground 
together in equal quantities, without heat, they will turn to a black © 
powder, or maſs, called thiops 2 ; which being ſublimed 4 | 
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glaſs · veſſel, and a naked fire, becomes cinnabar. In theſe jeſe three opera. 
-- tions, the mercury is divided by the interpoſition of the parts of the ſul- 


phur, tho not ſo ſubtily as when it amalgamates with metals. 


And if ſulphur be calcined with any of the ſix other metals, they 
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will ſcarce be perfectly deſtroyed thereby; but their metalline parts re- 
main mixed and united with thoſe. of the mineral. And ſuch a body 
as this is calcined. lead, or iron treated after the manner of Dr. Mall; 
for the drops which fall from red-hot iron, when ſulphur is thrown upon 
it, participate as well of the metal as the ſulphur, *' © © © 
3. All minerals alſo of a metalline nature are ſolid menſtruums, and 


particularly antimony ; which diflolves metals with as much eaſe as fire 
1... thaws ice. But there is no method yet known of recovering the metals 
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with which it has once been fuſed; all of them, except gold, being 
loſt in cupellation there with: which gives ſuſpicion that it deſtroys 
their metalline nature. This is certain, that nothing is better ſuited 


to change their nature than antimony ; whence I cannot but ſuſpect 
the adept made uſe of it, as a menſtruum, in the preparation of their 
fione. Nor do I believe there is a better way to obtain that ſecret; 


* 
* 9 


quiries with this property of antimony. "at 


at leaſt, were I to go in queſt of it, I ſhould willingly begin my in- 
4. Laſtly, Salis are ſolid menſtruums ; for all the known ones, W 1 


ther acid, alkaline, neutral, fixed, volatile or compound, naturally aſſume 


.a ſolid form, when they can be obtained without any mixture of oil 
or water. Even vinegar may be ſeparated from all the oil that adheres 
to it, and be converted into à dry and ſolid ſalt. - Volatile acid ſalts 
alſo may be fixed, and made to appear in their own ſolid form, by 
mixing them with their oppoſites. For example, ſhould an ounce of 
Glauber's very volatile ſpirit of nicre be mixed with fix ounces of oil 
of tartar, and two of water, and then diſtilled in a retort, till the 
remainder became dry; all that appears in the receiver will prove 
inſipid phlegm, and two ounces of dry ſalt remain at the bottom of 


the retort, containing all the acid of the nitre. Whence it appears, 


that the moſt volatile acids may be fixed and rendered ſolid, if all their 
oil and water be driven from them. This, indeed, is exceeding hard 
to be done in vinegar, becauſe of the large quantity of oil it contains; 
and hence the difficulty in regenerating Sænrertus's ſalt of tartar, fo as 
%ig an 4.4 ER 0. : LOG 

We look upon all ſalts, therefore, as dry menſtruums, tho they appear 


_ perfe&ily inactive, till by the fire, or ſome liquor, they are brought 


to flow; and then they will exert their force upon almoſt all the known 
bodies. When ſalt of tartar is calcined to à great degree of ſharp- 


neſs, it will nat corrode any very dry ſubſtance; but if it be applied 


guad esuſe it do act as d canſti q 8 
When ſalts are attenuated by the vehemence of the ſire, and ren- 
dered fluid, they enter wonderfully into all kinds of metals; but if uſed 
2 | | * ans 


to a man's skin, the exhalations of the body will preſentiy diffolve it, 
„% 11710 


in a dry form to ditiolye chem, they are then termed cement. Cement, 

in propriety of language, ſigniſies that mixture of water, ſand, and 

lime, made uſe of to join and faſten together the parts of buildings: 

but in chemiſtry we mean by it a "dry powder, to be ſtrewed between 

layers of metalline plates, in order to their calcination or diſſolution. 

This powder is generally compoſed” either of fal- gem, faammoniac; 

or nitre and brick duſt, mixed together: and thus it has the power 

of deſtroying” almoſt all kinds of metals, When it is laid between their 

plates, and kept in fuſion there with; nay, ſometimes it even carries 

them off with it ſelf. But ſalts act not by way of cement till they are 

brought to flow; for, till they fume, they produce no effe& upon the  — 

metal: but to emit fumes, is to be in a fluor; and? thus all cements, 

moiſtened with water, or with urine, act upon metals; for they are 

thereby made fluid, and whilſt they diſſolve other bodies, are themſelyes 
ee e e r TONERS ; 
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diſſolved thereb ' | | el n e 2 
No dry menſtruum can pothbly act, unlefs their parts be in motion ee | 
for they muſt neceſſarily be impelled againſt the bodies they are to diſ. vir. wana 
ſolve: and this" ;mmpetus they may ac rag Ber Ad ay ps humectatien, By itn, | 
and heat. Trituration has a'wonderfub force to diſſolve" ſome bodies, | — 
and will render them as fluid as if they were fuſed by the fire.” Thus | — 0 

if N the powder” ot myrrh,” aud ſalt of tartar together, they 

will diſſolve each other. By rubbing new and bright filings of iron 

in a mortar, with double their weight of clean ſulphur, the iron will Sl. i 
be diſſolved, ſo as by © diluting” it with water tp afford the witriolirm" | ** 

Marti“ Gold long ground in a mortar, with ſuit of tartar, will yield | 
a kind of rin&ure ; and rubbed with mercury, in a mortar oP 5 

it entirely diſſolves into a purple liquor, atid” beromes à moſt powerful 

medicine. Dr. Langelotte has wrote à curious treatiſe of the great effetts 5 

of trituration in chemiſtry ; and de ſeribes a peculiar way he r e to 

grind gold, whereby he could render it as fluid as the fire does, and 

make an aurum potabile by the bare motion of à mill“. And thus dry 

and ſolid metals might, by ſtrong trituration, be brought to afford a va- 


s 


riety of menſtruu ms. f 
Humectution is another means of giving force to menſtruums; and Named ation, 
this may either be natural or artificial, and proceed from water or oil. 


* We find in the Philoſophical Tran ſactions, [ drops 3 which, digeſted per ſe, or with tarta- 4 
Ne 87, an account of _ written by this | rized ſpirit of = edel -a pure and ge- 5 * . 
Dr. Joel; Langelo:te,. chief phyſician to the. nuine Aurum porabile.. The, ſucceſs. of this * 1 
duke of Holflein. wherein niention is made of | operation, the Doctor attributes in great mea - i 3 
bis way of grinding gold, and two engines, of | ſure to the ſale of the air, which in grinding 9 
philoſophica mills, ˖ Are there deſeri "TA for th e plentifully mines and; winds ſelf with the | . 
Purpoſe; with! one of which, in the ſpace of | gold: bur this particulat be then deſigned to —— . 
fourteen naturs] days, he reduced leaf · gold to-| give farther proof of in bis account of ſome 
a dusky pomder; and put ing it into a ſhallow | uncommon experiments made in the labora» 
retort, placed in a ſand heat, he thence ob- | tory at Gotrorp. By means of trituration he 
tained, by gradually increaſing the fire, and likewiſe declares he obtained the genuine mer- 
giving a ſtrong one at laſt, a few very red cury of antimony oY 
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ö 0 Tis obſerved by M. Homberg, that all metals ground with water give 
133 | aan aurum potabile. There are many ſalts which will diſſolve nothing at 
7 all till they have been moiſtened with water; and tin cannot be mixed 
with lead, but by means of it. The air continually abounds with water, 
by which it runs the ſalts that are expoſed to it; and the humeQa- 
tions obtained from hence are 2 eſteemed: In this caſe, Geber, 
Luly, and others of the reputed adept, would ſay the ſpirit of the air 
inſinuates into and diſſolves the body. Oil alſo, by humeRation, will 
promote the diſſolution of bodies; as is evident in ſulphur, which it 
converts into a balſam. Si OD 4 
And be. Q that great and general force given to menſtruums, or all natural 
bodies, by fire, we have ſufficiently. treated already, in the particular 
| chapter of that grand chemical inſtrument... 5 oe 
| Eiquid or fluid There are two kinds of liquid menſtruums; ſome being general, as 
. me ums . . . . . . | . at" 
are either, diſſolving all bodies indifferently ; others particular, as having a limited 
8 force, ſo that they work upon ſome certain bodies only. Of the latter 


ON there are eight Claſſes. . 585 | : 
Aqueow, 1. Aqueous menſtruums make the firſt z wherein water appears to be 
3 | ſo predominant, that they ſeem compoſed of nothing elſe, whereto their. 
W ſolutive power can be aſcribed. Under this claſs we rank, (I.) Hater. 


of all kinds, as river- water, ſpring-water, rain- water, diſtilled- water, &c. 
And (2.) Deu, as tis commonly called; which, tho it appears to conſiſt 
| 2s, of nothing but water, is really a mixture of a number of bodies, as. 
M0 oils, ſalts, lixiviums, & c. for theſe by heat are raiſed in. vapour as well 
je he and floating in the air, fall down together with it in the form 
„ SW. JJ%ͤ 65 ES 3 9 n % 8 DITHRE SS. 
Meaginow, 2. Oleaginous menſtruums come in the ſecond claſs. Pure oils conſiſt of. 
3 two parts, a fiery one and a viſcous, which wraps up the fire. But 
* | many foreign 8 are apt to mix and entangle themſelves with oils; 
| whence their power of diſſolving differs according to the different na- 
tures of the bodies blended with them. Under this claſs are contained, 
(1.), Native oils, or balſams, as found in animals and: vegetables ; or as. 
they exſude out of the earth. Vegetable oils have always ſomething groſs, 
_._earthy, and. aqueous, in their. compoſition ; and by reaſon of the acid 
they contain, are menſtruums very different from thoſe oils which have 
nothing of acidity in them. Turpentine ſpread upon copper, will cor- 


rode it, fo as to turn it green; but when deprived, by: diſtillation; of 

= Pu | the acid parts it contains, *rwill not at all prey upon that metal. Some 
1 af: chemiſts pretend, that pure oils will -diflolve” metals; but I find, by re- 
Es | peated experiments, that if they be perfectly freed: from their water and 
3 ſale, they will not touch them. And 'tis from this acid part of theirs, 


that when rubbed upon iron utenſils, to guard them from ruſt, they, 
on the contrary, prove inſtrumental in bringing it on, unleſs they be 


a firſt boiled with ceruſe to imbibe their acidity. (20 Expreſed oils,. 
which differ from the native on account of. the manner wherein they. 
are obtained. The moſt. oily [parts of vegetables. are. made. choice. — 
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for this purpoſe; which being ſuffered to dry, ſo that a8 much of their 


water and acid may fly off as can poſſibly eſcape, the remainder is well 
bruiſed and committed to a ſtrong preſs, that forces out the oil; which 
by this means ſeems to be more intimately united with the remaining 
aqueous and ſaline parts; whence theſe become more impure than na- 
tive oils, perform their ſolutions accordingly, and eaſily grow rancid- 
(3.) Diſtilled oils, which, if obtained by means of water, are called 
eſſential ; and if without it, whether by aſcent or deſcent, empyreumatical. 
Eſential oils always contain a copious acid ſpirit, that is very pene- 
trating ; by means whereof they effect ſtrange ſolutions. They alfo have 
ſome. aromatic parts, upon which their ſolutive power in good meaſure 
depends. By ſhaking theſe oils for a long time with warm water, often 
poured on a-freſh, they part with their acid and aromatic fpirit ; whence 
they become ſoft and unfit for certain ſolutions. Fhe empyreumatical 
oils are poſſeſſed of an exceeding ſharp ſalt, which gives them their 
faculty of diſſolving. (4-) And laſtly, under this claſs are contained oils 
exſuding from the earth, which contain a large proportion of acid ſalr 3 
from 'whence- they obtain their power of diſſolving bodies. 


3. Akaline ſpirituous menſtruums malte the third claſs ; and. theſe are. 44. dis- 
obtained from vegetables and animals. But to give the clearer notion 


of them, we muſt here explain what the chemiſts mean by ſpirits; for 
ſeveral very different liquors go under that name. Fluids, in diſtillation, 
uſually appear under two diſtinct forms, and are either ſeen in ſeparate 


drops, adhering, like dew, to the ſides of the receiver; in which caſe 


we term them aqueous fluids; or elſe they trickle down in certain unc 
tuous veins or rivulets ; and then we term them either oils or ſpirits: 
oils if they refuſe to mix with water, and ſpirits if they do not. Spirits 
are either inflammable, and not obtainable without a previous fermen- 
tation; or uninflammable, which may be either alkaline or acid. They 
are theſe alkaline ſpirits which conſtitute this third claſs of menſtruums; 
and may be defined ſubtile, volatile liquors, that run in veins down the 
ſides of the veſſel in diſtillation, will not take fire, but mix with wa⸗ 
ter, and contain ſome alkaline ſalt. If theſe: ſpirits be committed to- 


diſtillation with chalk, they may be reſolved into three principles; for 


there will firſt aſcend a dry, white, volatile ſalt; next a large propor- 
tion of phlegm; and laſtly, when the fire is increaſed, a ſmall port ĩon 

of a ſharp, volatile, fetid oil. Theſe ſubſtances, conſidered in à ſtate 
of ſeparation, have names aſſigned them denoting their ſimplicity ; but 
in a mixed ſtate, we call them ſpirits ; and from their analyſis, they ap- 


pear to be truly ſaponaceous. Theſe ſpirits. are obtained, (i.) From 


all the parts of animals, unleſs we except the milk and chyle, which, 
perhaps, are not ſufficiently ground and attenuated for that purpoſe: 
(2.) From all plants after putre faction. And: (3.) From the pungent or 
aromatic tribe of vegetables, as muſtard, horſe-radiſh; ſcurvy-graſs, & c. 


- without putrefaRion ;. far theſc afford a ſpirit reſolvable into the thres 
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principles above - mentioned; and are in no reſpect diſtinguitha 
the urinous ſpirits of animals. Ae Te A: et; erm 


4. Acid ſpirituous meiſtruums come inthe third claſs. Acid ſpirirs are 


ſubtile, volatile liquors, which run in veins by diſtillation, will not 


bur in the fire, but unite with water, and have a very ſour aud 


| ge. taſtes Such are the ſpirit of verdigreaſe, or Zwelfer's alcaheſt, 


only excepted, belege ſpirits by diſtillation. © But from animal ſub- 


ſtances, no acid ſpirits are obtainable ; tho tis poſſible to extract rhem - 
P 


Inflemmable, 


irit of nitre, oil of vitriol, ſpiric of ſalt, ſpirit of alum, &c. These 
ſhirits conſiſt of a large portion of water, and a little acid ſalt, as ap- 

ears upon their analyſis: for if oil of vitriol be diſtilled from dou- 

le its weight of chalk, it will yield almoſt its own' full quantity 
will ſcarce afford the leaſt water by the moſt: violent fire : whence” oil 
of vitriol appears to contain but a very: ſmall portion of acid. Fheſe 
ſpirits are obtained, (1.) From vegetables, either diſtilled with water, 
or after fermentation; for all plants diſtilled with water, afford a truly 
acid liquor. And the firſt running of the water obtained by diſtilla- 
tion from balſams, is an acid ſpirit. (2) From feels; for all foſſil 


ſalts, as ſal-gem; nitre, vitriol and alum, as well as fulphur, &c. borax 


from thoſe imperte& animal juices, chyle and mil. M. Vienſſens aſſures 


us, he could gain an acid ſpirit from urine; which, indeed, he might: 


of phlegm; which does not proceed from the chalk employed; for this 


but he miſtakes in taking that for an animal acid, which proceeds barely | 


from the ſea · ſalt received into the bod. | 


Acid ſpirits: are commonly divided into volatile and fixed; tho they all 


are volatile except oil of vitriol, and ſpirit. of ſulphur per campanam; 


and theſe: may eaſily be rendered ſo. If oil of vitrioſ be contained in 


an urinal, and placed in boiling water, none of the oil will eKhale; 


tho it then appears by the thermometer to be much hotter than the 
water; whence it is ſaid to be fixed: but if any part of it happens to 
be raiſed, it nearly reſembles oil of ſulphur per campanam. All theſe 


ſpirits, except vinegar, ſeldom contain any oil or earth. Under this 


claſs Me may: likewiſe rank ſome native acids, tho they are not ſpiri- 


tuous ; for inſtance, verjuice, the juice of citrons, lemmons, c. fo 


3 Fermented, inflammable ſpirits make up the fifth claſs; that is, 1 
quors exceeding ſubtile and volatile, which run in rivulets by diſtillation, 


vegetables, that do not of themſelves turn alkalious, will, when digeſted 


and fermented with water, afford theſe ſpirits; tho they never natu- 
rally exiſt in the ſubjects that afford them; and can never be obtained 
there from without a mee, fermentation: nor were they ever, that 

animal or mineral ſubſtances. Helmont, in- 


I know of, extracted 


1 


mix with water, and are wholly combuſtible in the fire. All the known 


deed, relates, that the breath of a man, blown up the anus, has taken 
fire: but if the phænomenon were true, there ſeems to have been no more 
in it, than that an inflammable ſpirit was here produced in the body, from 
the ſpirituous liquors received into it. Tis alſo aſſerted, that the va- 

| = C 
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our aſcending from a jakes, nas in the winter time been fired by the 
8 of a candle. But ſich phænomena ſeldom appear: and ſuppoſing 
them real, they only ſhew that human excrements may, by fermehtat ion 
or put refaction, have their oleaginous parts ſo re 25 to become 
inflammable. | CCC ET ON oh LOL 


6. Fixed atkalies conſtitute the ſixth claſs ; which are gained from the aſhes R <lhatirs. = 

of plants burnt by a vehement fire, that carries off all their phlegm, ſpirir, 

og oil. The term allali takes its riſe from the word kali, by clapping 

the Arabic particle al to it. Kali is the name of a plant growing in 

Egypt, about the mouth of the river Nile, that proves ſalt upon the 
tongue; and when burnt in the fire, leaves a copious, fixed ſalt behind 

in the aſhes: And this is the ſalt which comes to us from Scanderoon, I 
under the name of ſoda, and is a principal ingredient in glaſs. ' Theſe | — 

ſalts, ſo far as our preſent experience reaches, are obtainable from no- 

thing bat vegetables; for that fixed ſalt ſometimes gained from the excre- 
ments, blood, or urine of animals, is not an alkaline but a ſea-ſalt. 

And from foſſils no art could ever yet extract them; for Tachenius Was 

miſtaken in ſaying, that ſal-gem, ſea-ſalt, and the like, were partly fixed 

alkalies. Fixed alkalies are diſcoverable by their obſtinately enduring 

the fire, their corroſive property, their urinous taſte, their faculty of 

turning ſome ſyrups green, and their conflict with acids. They are 

very powerful menſtruums, but exert not their force till diffolved; and 

therefore will not corrode dry bodies. The ways to make them 
act are three: firſt, by fuſing them in the fire; at which time they ap- 

pear like oil, and act with very great violence upon ſome bodies ; ſe- 
condly, by diſſolving them in water; and thirdly, by ſuffering them to 
run in the air; which is a much better way cf purifying theſe ſalts 

than by diſſolving them with water; for if filtred after they have been | 4 

permitted to flow in the air, they yield no more fæces in Vater: but — 

after being diſſolved in water, they depoſite a copious terreſtrial ſedi- 

ment if expoſed to the air: whence there is no queſtion but they are 

rendered much more penetrating by being diſſolved in the air. When 

theſe fixed alkalies are fuſed by the fire, we term them alkaline ſalis; 

when diflolved in water, /ixiviums ; and when run by the air, oils per 

7. Compound ſalts conſtitute the ſeventh claſs : we define them ſaline compound ſao. 

bodies, which can neither be called acids nor alkalies. This definition be- . 

ing negative, may ſeem not to expreſs the nature of theſe falts; yet it is 5. 3 

ſtrictly exact: and whoever bears in mind the general definition of falt 
before laid down, that of acid, and that of alkali, will from thence 
conceive a clear notion of a compound ſalt, from à negation of the 

tyo latter. They are otherwiſe called ſales enixi, natural, neutral, hermo- 
phroditical, ſaturated, impregnated, mixed, and adiaphorous ſalts; be- 
cauſe acid ſalts are called by the chemiſts male, and the alkaline female; 


| * As upon fad, for inGance, which they thus diffore ſo perfeftly in to make yiaſs of it. 
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and becauſe Helmont, Tachenius, &c. thought them compoſed of 11 and 


alkalies, ſo put together as to give the appearance of neither. And 


- what confirmed them in this opinion was, that they yielded acid ſpirits 
by diſtillation.  Whence they inferred, that the acid ſalts were here 


contained in the alkaline, as (*tts their own compariſon) a knife is con- 


h ' rained in its ſheath; which, therefore, being unſheathed by the fire, 
appear in their own form. To try if there was any truth in this plau- 


ſible argument, I committed a pound of nitre to diſtillation, with four 
times its weight of well-dried potters-clay ; and upon the earth remain- 


ing in the retort, after the operation was net. poured warm water, 


to diſcover whether any ſalt was left behind; but the water gained 
not the leaſt ſaline taſte thereby ; nor did it manifeſt any ſigns of effer- 
veſcence when ſpirit of nitre was poured thereon. From whence it a 


pears, that 4085 of nitre is not made by any unſheathing of the acid 
the alkaline cells of the nitre; but by a converſion of the 


reſiding in ( 
parts that were not acid before, into ſuch as are acid; otherwiſe the 
whole. body of the nitre could never be turned into acid ſpirit. We 
mult own, indeed, if oil of tartar per deliquium, be poured upon ſpirit, 


of nitre; ſalt-petre, or ſomething very like it, will thereby be regene- 
rated: but we muſt not infer from hence, that this is the way Which 


nature employs to make it. 


Theſe compound ſalts are ſal-ammoniac, nitre, ſea · ſalt, ſal- gem, borax; | 
and the alums and vitriols of all kinds: for theſe diſſolve in water, flow 


at fire, as long as they retain their ſaline nature, and are neither acids 


nor alkalies. Alums are converted into vitriols by a ſtony matter, and 


chalk into the ſame by an acid one; and it an acid lays hold of a femi-me- 


tal, it turns it to a vitriol ſui generis : wth appears to be the reaſon why 
theſe were called compound ſalts. Add to this, that chemiſts found them- 
ſelves able, by their art, variouſly. to compound and transform ſaline bo- 


dies. Thus if you ſet a parcel of ſea-ſalt, or ſal-gem, over a fire, able 
to exhale its ſuperfluous moiſture, and yet not bring it to. fuſion, and 
afterwards calcine, decrepitate, and grind it with bole, and place it 
in a vehement fire; *twill become volatile, tho before it was fixed; 
moiſt, tho before it was dry; acid, tho before [it was neutral; and ap- 
pear in the form of a liquid ſpirit of ſea-ſalt. Then ſaturate this 


Spirit with oil of tartar per deliquium, and ſea-ſalt will be regenerated, 


and appear in its natural form, tho made artificially. Once more, pour 


this ſpirit of ſalt upon a volatile animal ſalt, and there will be preſented 
ou a ſal- ammoniac, which is neither acid nor alkali, tho made from 
| both. Thus nitre too, which is a fixed adiaphorous ſalt, will, if diſtilled 


from bole, yield a volatile, acid ſpirit, that being mixed with a vo- 
latile alkali, becomes fixed nitre again. _ | e 


Under this claſs we alſo range artificial ſalts, of which there are various | 
kinds; and much better adapted to medicinal and chemical uſes than 


thoſe afforded by nature ; ſuch is the Terra foliata philoſophorum, or the 


regenerated tartar of Sennertus ; which proves an exquiſite menſtruum for 


, 
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metals, and opens them ſo as to make them afford admitable cinctures. 
Such alſo is Paracelſus's Samech, or T artarus tartarizatus, by means whereof 
myrrh, which otherwiſe” proves of ſuch diſſicult ſolution, is readily dif- 
ſolved. Indeed theſe compound ſalts are ſo efficacions, both in che- 
miſtry and medicine, that I make no queſtion but univerſal deobs 
ſtruents will, at length, be obtained from them: for no part of chemiſtry 
lies more open for diſcovery, nor can a chemiſt promiſe himſelf greater 
glory or gain from any other quarter, than this wide field of men- 
3 and remedies 53 . 09 PO 8 
To this claſs: belong alſo the efſentificated ſales, as they are barba- 
rouſly called, which conſiſt of an alkaline ſalt mixed up, (t.) With an 
expreſled oil; as in Venice ſope, for inſtance, which is an 'excellear de- 
obſtruent, (2.) With a diſtilled oil, as in the ſope of Karle which 
alſo admirably opens obſtructions, And, (3.) With highly re@ified ſpi- 
rit of wine, as in the tincture of ſalt of tartar, which proves a power 
ful menſtruum in extracting the tinctures of amber, myrrh, and gum- lad. 
Theſe ſalts may be differently compoſed ar pleaſure, from any ſubject, 
whether of the vegetable, animM, or foſſil kingdom; and by diſſol ving 
them in water, or fuſing them by fire, they will be converted into the 
moſt effectual menſtruums. Thus, if to any fixed or volatile alkali, yo 
add the acid drawn from a ſaline body, a compound ſalt will be thereby 
duced; but if ſach an alkali be united with an oil obtained either : 
om animal or vegetable ſubſtances, twill therewith compoſe à ſope, | 
or efſentificated ſalt, retaining the nature or efſence of the oil employed 5 
Nr. Boyle: promiſed: us a treatiſe” of the chemical deſtruction of ſal; 
and tis great pity. that he failed to publiſh it; the knowledge of ſalrs 
being of the urmoſt importance. I hope, however, that what has hi- 
therto been ſaid, will convey a clear notion of their natures, differences, 
and uſes. The antiencs acknowledged, that without knowing the dif- 
ferences of ſalts, there was no coming at the cabinet of ſeeretr. The 
moderns openly: declare this to be the only key that can unlock the 
treaſures of Hermes, And Helmont bids us, if we connot attain to the 
alkabeſt, learn to render fixed ſalts volatile; whereby a ſubſtirate may | 
be obtained for that eee 15 * 5 ws = 4 
8. Various compoſitions of the ſeven preceding claſſes, make the eighth and or other com- 
laſt claſs of particular fluid ſolvents ; tho it may admit of a LE ANG 1 n 
ther more than three of them can at once be mixed to equal advantage. 
Thus if Sarkey's ſope, which is made of the æthereal oil of turpen- 
tine, and puriſied ſalt of tartar, be exquiſitely united with highly rec 
tified ſpirit of wine, the active principles of the compoſition, namely, 
the ſalt, oil, and ſpirit, retain their full force; but if more ingredients 
were added, tis a chance that the virtues of ſome of them would be 
prejudiced thereby. However, the manners of varying and differently 
compounding of them are endleſs. And here I cannot but wifh that 
menſtruums of all kinds were ar to the human calnbus; 
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for Il think there is ſome reaſon to hope that its ſolvent may be diſco- 


vered. There are bodies in nature that act after a peculiar manner 
in conjunction with others: thus that ſubtile alkali, ſpirit of urine, 
being united with rectified ſpirit of wine, makes the 'offa alba of Hel- 


mont; a menſtruum ſo powerful as to diſſolve various bodies, which 


without it were inſoluble. - | : . 

1. From what we have here laid down of menſtruums, it appears, 
that none of them can act, unleſs firſt put into motion; and that they 
produce not their effects by any irradiation, as Helmont would have it. 


A load · ſtone that is abſolutely and in all reſpects at reſt, could never 


ſurely act upon iron; but muſt, by a near approach thereto, have its 
parts put into motion: and if this be the caſein a magnet, with much 
more reaſon may the like be allowed of menſtruums. | © 
2. Some menſtruums have a principle of motion within themſelves, 
whereby they are determined to run into the embraces of particular 


bodies, and diſſolve them; the motion of the ſolvent and ſolvend being 


reciprocal, according to Sir 1ſaac Newton's doctrine of attraction. - An 
indeed it does appear from phyſical obſervations and experiments, that 


the Creator has not only eſtabliſhed - mechanical principles, whereby 


bodies in general are moved; but alſo given a particular ſtructure to 


ſome, which remaining entire, is the cauſe of operations in them, that 


they would not otherwiſe manifeſt : whence it is that load-ſtones attract 
iron, and electrics lighter bodies, tho without diſſolving the. 

3. Other menſtruums are brought to act by a foreign force impreſſed 
upon them; which may be deriv'd, (1.) From fire; a higher degree 


whereof will cauſe a menſtruum to diſſolve a body it would not other- 


wiſe touch. Thus in a very cold ſeaſon Aqua fortis will not work upon 
ſilver ; tho the natural heat of a man's hand might excite it to action. 
(2), From water, which quickens the action of menſtruums by diſſolving 
them. (3.) From the air, which by its heat, motion, vapours or efMauvia, 
may ſtir them up, and add to their force. (4.) From triture, of which 
there are three kinds; for it may be exerciſed between ſolids and ſolids, 
between fluids and ſolids, and between fluids and fluids. _ 2810 

4. But it is not every menſtruum, tho ever ſo violently agitated, that 
will diſſolve every body; particular bodies requiring appropriate men- 


ſtruums to ſeparate their parts. Aqua fortis will not diſſolve gold, tho 


made to boil upon it, nor Agua regia ſilver; yet the latter menſtruum 


eaſily diſſolves gold, and the former ſilver. On the other hand, there 


are menſtruums which ſcarce manifeſt any motion at all when applied 
to bodies, yet diſſolve them thoroughly. Menſtruums, therefore, do not 


act by their acrimony, or the other common properties of bodies; but 


there muſt be ſome particular and ſecret relation between the ſolvent 
and the ſolvend, which can only be found out by experiment. 


If a quantity of Exgliſd chalk be put into water, the water will not | 


diflolve it, even tho made to boil, and tho a: ſtrong, fixed alkali be 
added thereto ; but if you drop a little vinegar upon them, the _ 


// 0 ... ͥ²˙5 7˙ZyÄ 


. W K I 2 N 


will preſently begin to fall aſunder, and by 22 on of more, be 
turned to a watry liquid; laſtly, add a little ſalt of tartar, and it will 
precipitate the chalk into a calx. Whence we have another clear ex- 
ample, that the vehement motion of a menſtruum will not always enable 
it to act; and that ſome other principle is required to fit it for action. 
Every natural body muſt confilt of certain minute parts, that-are not. 
phyfically diviſible into ſmaller ; for we are not here concerned with the 
mathematical conception of infinite diviſibility. Thus if 2 2 of gold 
were divided into a thouſand equal parts, each part would ſtill be gold; 
and if every one of thoſe parts could be again divided into a thouſand 
others, each of theſe would ſtill be gold, and a certain portion of the 
original grain. And if this diviſion be not ſabtile enough, it might 
be carried on farther, till at length we arrived at the ſmalleſt phyſical 
particle, beyond which it could not be divided by any natural power; 
as having no pore, and being too ſmall to receive the external force 
of other natural bodies, ſo immenſely larger than it ſelf; This ſmalleſt 
phyſical particle, I, with Democritus, call an atom; not that it is abſo- 
lutely incapable of any farther diviſion, but becauſe no external phy- 
| fical force can reſolve it. Now this atom muſt have ſome ſurface and 
ſome figure; ſuppoſing therefore there were two of them alike in all 
reſpe&s, and for inſtance cubical; if theſe ſhould be -clap'd together, ſo 
that their two oppoſite faces perfectly touched in all points, without leavin 
the leaſt pore between them, then tis plain that no menſtruum coul 
ſſibly ſeparate them; as being unable to enter where there is no pore : 
ut if theſe two corpuſcles were ſet together, ſo as to leave pores be- 
tween their junctures, a menſtruum fitly diſpoſed, might ſlide in thereat, 
and effect a ſeparation. Hence it appears, that menſtruums cannot act, 
unleſs m__ be in contact with the bodies they are to diſſolve; nor then 
neither, if they do not communicate ſome motion to theſe bodies: con- 
ſequently the action of ſolution is the removal of the parts of a body 
from their former coheſions, at the ſame time that they are kept aſunder, 


and not ſuffered to fall into coheſion aga n nn as 
The action of menſtruums, therefore, depends firſt upon their inſi- 
nuating themſelves between the parts of the bodies they are to diſſolve; 
and ſecondly, upon the agitation given thereto. But to clear this up 
the better, we muſt obſerve there are two things requiſite to the co- | 4 
heſion of the parts of bodies; wiz. that their ſurfaces be in contact, and 5 
that the parts be compreſſed towards, or be mutually attractive of each 
other. Bare contact could never cauſe coheſion; ſome other power, as 
either compreſſion or attraction, is abſolutely requiſite thereto. Every 
ſolution, therefore, is the deſtruction of this contact of parts, and the 
ſuſpenſion. of their attractive force, or that power which tended to com- 
preſs them together. But this requires that the ſolvent ſhould inſinuate 
it ſelf between the parts of —— and ſhake them on all ſides 
till it overcomes: the force wherewith they cohere together ; and by 
rowing them off to a certain diſtance from each other, prevent their 
V Yy 2 ; contact, 
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contact, and the exertion ot their attractive power. And ſuch, in eſſect, 
is the action of all menſtruums; nor can bodies be diſſolved by any other 
means in nature. Hence appears the reaſon why all menſtruums cannot 
diſſolve all bodies: for if the pores of the body to be diſſolved are ſo 
ſmall, or ſo diſpoſed, that the menſtruum eannot find entrance thereat ; 
and if they prove fo wide that the menſtruum paſſes them with too 
at eaſe, no ſolution can poſſibly follow, And this ſhews us the dif- 
ulty, not to ſay impracticability, of finding an univerſal ſolvent, ſuch 
as the 'alcaheſt of Parace/ſus and Helmont. 1175 eee 
The condirions | There are four conditions required in menſtruums, to render them 
died of men. capable of diſſolving bodies to perfection. , e 
ſtruums. 1. The firſt is a due proportion between the ſize of the corpuſcles 
of the menſtruum, and the pores of the body to be diſſolved thereby: 
for if el egen of the menſtruum are too ſmall and fine, they 

may be-eafily tranſmitted thro' the pores of the ſolvend, without pro- 

ducing their effect: and if they were too large, they could not gain 

admittanee between the parts they ſhould ſeparate. And hence it is 

that ſaline menſtruums reduced to the conſiſtence of oil, will ſcarce act 
at all upon thoſe bodies they would otherwiſe eagerly fret aſunder. Thus 

the ſtrongeſt ſpirit of nitre will not touch ſilver, till diluted, or weakned, 

as they term it, with water; but then thoroughly diſſolves it- The 

ſame menſtruum will not touch lead before it be let down with twelve 

times its quantity of water; and oil of vitriol will not corrode iron 

without a proportion of that weakning liquor. And this lets us ſee the 
' | great miſtake of thoſe who think all menſtruums diſſolve the better, the 
= purer they are made, or the higher they are rectified. 1 
Ip | 2. Phe ſecond qualification. is a determinate figure of their: corpuſcles 
with regard to the pores of the ſolvend: for the pores- of different 
bodies are differently figured ; and | conſequently require particles of 
ſaitable figures to enter them. And this may be a reaſon why the 
ſame menſtruum is not able to diflolve all kinds of bodies; and why 

ſome menſtruums, by a change made in the figure of their particles, 

loſe their power of diflolving. Thus oil of vitriol, by being digeſted 

with ſpirit of wine, becomes unfit to diſſolve ſome metals; and ſpirit 
| of 'nitre, which either alone, or diluted- with water, diflolves all metals 
. except gold; will touch none of them after tis dulcified, as they call 
| it, by being digeſted with ſpirit of wine; but, upon filver, for inſtance, 
: only gains a red tincture. Thus alſo ſpirit of ſalt, or Aua regia, 

treated aſter the ſame manner, will not diſſolve gold, but only grow 
yellow thereon. And M. Homberg has obſerved, that by long continued 
digeſtion,” with fire, the ſtrongeſt acids will loſe their folutive virtue: 
but digeſtion ſeems to be no more than a continual triture, whereby 
a om is brought upon the parts of the bodies. digeſted. On the 
other hand, we find by Mr. Boyle's writings, that many bodies have, 
by digeſtion, acquired the faculty of diflolving, which they had not at 
JIE 3 bas 1 = N round 
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round, and conſequently: unfit to eorrode bodies, acquire Spienla, or ſh 
ints, from Aqua: fartis,. if diſſolved therein; which render it an unſafe. 

internal medicine. Spirit of ſalt willi not diſſolve crude mereury; but, 
as Mr. Boyle obſerves, if the mercury be firſt diſſolved in {ſpirit of nitre, 
and afterwards reduced to à calx by the ſire, this calx will eaſily open 
to the former ſpirit. From all which, we conclude: that à change of 
Ggure either in the component parts of the menſtruum, or the pores of 
the ſolvend, may or may not 
lution - % 760617; MOQHD: ; 11 CCC 
gs ar ge rome requiſite to the action of menſtruums is ſo- 
lidity and ſtiffneſs rts. a 

weight, as we learn from mechanics; and the heavier the matter, the 
greater, cæteris paribus, is its moment or motion; and the ſironger its 


action. $2 : 20 19547 M223 OA DSTI , , 6 10TH: 24 
T be relative rigidity, and ſoliditꝝ of parts between the ſal rent and the 
ſolvend, may exceedingly vary the force of menſtruums. The writers of 


mechanics ſuppoſe their inſtruments, as levers for inſtance, inſle xible, or 
infinitely ſtiff; which makes their force and ſtrength the greateſt that 
is poſſible: and this ſtifineſs depends upon the immut ability of their 
figure. Now a body that is ſtiff acts very differently from one that is 


ex ible- A knife: of braſs, or lead, ill not eur Iihe one of Hlerl or iron 


We have an inſtance of the great force of the rigidity of particles from 
what we take in at the mouth; Which we call alimental, if it proves 
ſo yielding that its nature may be changed into ours, by the force 
reſiding in the body; if what we receive chiswWway has only that ſtiſſneſa 
as to cauſe. ſome change in our bodies, at che fame time that ir: {elf is 
changed thereby, we call it a medicine; but if it proves ſol rigid a8 to 


de inſuperable by the natural actions of the ſtomach, inteſtines, &c amd 


alters the body to its deſtruction, we properly term it a poiſon. Ri idity 


will eanſe an impreſſed motion to be communicated with the greater force;. 


and its quantity is knoun in bodies hy the greater or leſs reſiſtance: they 
make to a change of their by gun their degree of mutuhilit . 
This doctrine holds true of menſtruums z and therefore, as metals are 
the ſtiffeſt bodies in nature, tis impoſſible to diſſulve them kindly by 
any thing but metals. Tho mercury. be diſſolved 2 thouſand: ſeveral 
times in Aqua Fortis, it always appears the ſame upon reduction; and 
gold will for ever remain unchanged. And hence it is, that no veges -; 
table or animal menſtruums can reſolve metals into their firſt prinei- 
ples. Whence thoſe ſayings ſo eommon in the mouths of chemiſts ! Me- 
i tals are only acted upon by metals ; mercurials are diſſolved only by mers 


'* curials ; metals open to nothing but the matter whereof:they are com · 
© poſed, &c.* And hence it was the elder Mmm declared; that All men- 


10 ft vhich exert any ſorce upon metals, ooly exhauſt their ſtrength, 
- ©.and weary themſelves aut thereon, / without e ffecting a thorough diſſolu⸗ 


tion. The moſt powerful and rigid menſtruuma, therefore, are obtained 


from the foſſil kingdom; the next powerful after theſe from' the: vege · 


termine the action of the two to ſo- 


eee The ſolidity of a body is known by its 
ro 
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-therein, like ſo much ſand ; yet will preſently 
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table; and the . weakeſt, lofteſt, and moſt changeable of all, from the 


animal kingdom * but ſalt of tartar, the 5 product of a vegetable, * by 
the elder Helmom, ſubſtituted even for the alcabeſt. M. Homberg,' by 4 


courſe of digeſtions, continued for ſeveral months, found that menſtriums 
obtained from foſſils, as oil of vitriol, oil of ſulphur per campanam, ſpirit 
of nitre, ſpirit of alum, &c. long remained unaltered ; that thoſe from ve- 


getables, as verjuice, vinegar, and the like, were ſoon changed and 
weakned; but thoſe from animals ſooneſt of all. 


4. The fourth and laſt qualification, is a fit diſpoſition of the corpuſcles 
of tlie menſtruum, when received into the pores of the: ſolvend;'to make 
| ſome ſtay there, and not immediately paſs thro* them, but act every 


way upon the body, as they move toward the external ſurface thereof. 


_ . Unleſs this were the (caſe, no ſolution could ever be made: for if the 


particles of a menſtruum, when received into the pores of the ſolvend, 
were not to move forwards, they would 'conſlitute/ one body therewith ; 
whence no ſeparation of parts could poſſibly enſue. There is, therefore, 
requiſite to this action, ſome cauſe able to drive on the particles of 
the menſtruum, after they are admitted into the pores of the ſolvend ; 
tho not with a free and eaſy motion. This impulſe may proceed from 
the air, triture, &c. but perhaps principally from the never- eeaſing action 
of fire; for all other bodies, if ſingly conſidered, or as having à ſe- 


parate and independent exiſtence, muſt remain at reſt for want of aun 


attractive power to excite them. Thus even water would be a move- 


leſs body, were not the fire contained therein to agitate its parts, and 
keep them in a fluor; for deprive it of this, and it will immediately 


be converted into ſolid ice. Now, fire exerts but little action upon 
uniform and perfectly ſmooth bodies; as gold from the great homoge- 


neity of its parts, ſcarce ſuffers any alteration by it; whilſt wood, for 


the contrary reaſon, has a great change made in its parts thereby. 
Whence we may infer, that the corpuſcles of a menſtruum ought ſo to 


be ſtruck into the pores of the body to be diſſolved, that ſome diſſi - 
militude, difference, or heterogeneity of parts, may thence ariſe; as would 
re particles of the menſtruum entered the pores of the body 


with one end, whilſt the other ſtuek out above its ſurface: in which 
caſe, the fire, by ſtriking upon all the extant parts, would wedge them 


in farther, and thereby effect the diſſolution-. But if the whole par- 


ticle-ſhould at once enter, ſo: as to conſtitute one homogeneous body 


with the ſolvend, no diſſolution would thereby be procured. And this 


Ives us the reaſon why heat, tho in general it promotes diſſolution in 
bading by cauſing the ambient fluids to impinge; with the greater force 


upon the extant parts of the menſtruum, may, in ſome caſes, prove an 
impediment thereto; by driving the corpuſcles of the menſtruum fo far 


into the pores of the ſolvend as to leave no part of them extant, or 
expoſed: to the force or agitation which fhould bring about the ſolution. 
Thus the flowers of zink, when boiled in — 


* 
» 


- 


PO 


15 regoain untouched 
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poured on cold: the ſame alſo happens in a mixture of iron and tin; 


whence, poſſibly, zink is a compoſition of thoſe two metals. On the 


other hand, there are ſome ſolutions that require the aſſiſtanee of heat; 


for inſtance, ſpirit of nitre will not diſſolve mercury without it. Bur 


it is not ſtrictly true, we ſee, that all ſolutions will be the better per- 
formed, the greater is the heat employed to make them. Diſſolutions 
are carried on in the greateſt perfection, when the corpuſcles of a 
menſtruum, received into the pores of the ſolvend, are reſiſted by the 
way; yet continue moving, tho ſlowly,- forwards. Upon the whole, it 
appears, that every menſtruum requires a certain ſize, gravity, and mo- 
tion of its parts, to determine it to action; after being applied to 
the body whereon it is deſigned to act. This application is made by 
means of gravity, without which one body could never be applied to 
another; but this gravity varies with the quantity of the atmoſphere 
concerned: whence- ſalts cannot be made to act as ſolvents in the ex- 
hauſted receiver; and all things loſe their taſte upon the tops of very 
high mountains. | WEE RE 
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From what we have hitherto laid down of | menſtruums, we may General con- 
draw this general concluſion ; that as the primary elements of bodies are 92/0» from 
never diflolved, all the chemical ſolutions, made by means of menſtruums, doe. 


reach no farther than to ſeparate one primary element from another; 


the particles of the firſt compoſition being abſolutely ſolid, with regard 


to chemical 1 ſince their pores, if they have any, are imper- 
vious to the fineſt particles of our ſolvents; on which account, they 


may; with. regard thereto, be well enough ſuppoſed to have none: fer 
there muſt of neceſſity be a certain proportion between the particles 


of the ſolvent, and the pores of the ſolvend. I cannot recollect any 


experiment whereby either fire or air appeared to be changed; and 


ſome will queſtion whether the particles of water are capable of alte- 
ration, if, by any means, it could be obtained perfectly pure. It ſhould 
ſeem to me, that God originally divided matter into numberleſs particles 
infinitely ſmall, and uncapable of any farther alteration or change by 
the eſtabliſned powers of nature; and that the reſolution of Bodies 
into theſe original corpuſcles, is the utmoſt effect of chemiſtry; beyond 
which it cannot go, in the buſineſs of : ſolutions *. But theſe elemen- 
tary corpuſcles only ſeem incapable. of farther change or ſeparation 
of parts, beeauſe they are perfectly ſolid; or at leaſt becauſe their pores 
are too ſmall to be entered by any bodies in nature. Thus pure oil 
of vitriol will not touch iron, nor ſpirit of nitre ſilver, till diluted with 


water; whence it evidently appears, that the ſaline corpuſcles of the 


* Sir Iſaac Newton ſeems to be of opinion, gold, for inſtance, could once. be brought to 
that even the ſmalleſt cluſter, .or moſt ſimple | ferment, whereby they would be broke into 
compoſition of theſe primary particles, if. not | {till finer particles, that metal might be changed 
the primary particles thetaſelves, may be dif- | into any other body in- nature, Vide apud 
ſolved by means of fermentation ; and'that if | Harris Lexicon Technic, in Initio, ; 
| the original corpuſcles,: or primary particles off DINE OT TER oy 
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oil, or ſpirit, wers at firlt too groſs to get in at the pores of the metal; 


which they were enabled to enter, when diſſolved and broke into finer 


ſpiculæ by the water. That the menſtruum, in this caſe, really enters 


the pores. of the metal, appears from hence, that if a dram of filver 
be put into an ounce of ſtrong ſpirit of nitre, diluted with à due pro- 
portion of water, the diſſolution will immediately be effected; after 
which, if the Water be evaporated or drawn off, it will prove inſipid 
upon the tongue, and leave all the acid behind, united with the ſilver, 
into a maſs of thin, ſeparable plates, which are ſtrongly corroſive; 
Whence it is manifeſt, that the acid of the nitre, which, by the at- 
ſiſtance of the water, diſſolved the metal, entered, and ſo ſtrongly 
fixed it ſelf in its pores, as not to quit them with the water that was 
afterwards drawn off. | And this remaining maſs, being dried and fuſed; 
becomes the Lapis 1 i eee ee eee 3 7 

The corpuſcles of every menſtruum are, therefore, to be conſidered 


« 5 — 7 
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4s. a parcel of ſmall wedges, of à determinate- figure, ſize, ſtiffaeſs 


and gravity, driven by the preſſure of the air, or the action of fire; 


with 4 certain force, into the pores of bodies; which, if they paſs 
not too freely: they dilatey raiſe, disjoin, ſhake aſunder, and throw 


off their; parts; break their. coheſions, and prevent their returning into 
them again. And thus we have mechanically explained the actions of 


menſtruams ; but there are other effects of them not yet reduced under 


this obvious notion: the principles of their motion remaining utterly 


Corollaries fre 


unknown to us, tho we are acquain:ed. with the laws thereof. 
„ It will here be convenient, by way. of- corollary, from the doctrine 


be . 1 . : ? 2 Ye : ; ". G 0 
icon ef hitherto: delivered of menſtruums, ending the . ſeveral particulars it 


leads to. 


1. And firſt we may ſee that motion alone is not the cauſe of the 


diflolving power in menſtruums. 


— — RC UK 
ner wherein they affect our ſenſes, or the organs of taſte, touch, Ct. 


for corroſiveneſs to the tongue, or other parts, is no proof of a ſolutive 


power with regard to other bodies. Experiment alone can inform us 


in this point: tis this which ſhe ws us that Aqua fortis, thio it eats into 
the fleſh, will not touch gold, yet readily diſſolves the other fix metals; 
that oil of tartar per deliquium, tho ir corrodes many parts of the hu- 
man body, is a preſerver of the teeth, if uſed with caution; that A 
fortis, tho fiery, and vehemently corroding upon the palate,” will not 
touch wax, tho it preſently: frees metals aſunder; that oil, tho almoſt 
inſipid, ſcentleſs, and ſcarce capable of giving ye even when applied 
to the eyes, will make a e CG of ſulphur, which ger 
Aqua fortis, * irit of ſalt, oil of vitriol, nor Mr. Boyle's men- 
7 . — would effect; that air and water, cho perfeckly raſte- 
leſs, fret iron into ruſt, copper into r and difſolve. {alts, which 
the higheſt ſþiric of wine, that burns mouth, will not touch; and 


F 


e - 


laſtly, that ſo innocent and harmleſs a ſpirit may, b bare diſtillation, be 
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gained from common bread, as to be drank with ſafety, or poured into 
wounds without caufing pain; which is yet ſo powerful and wonderful 
a menſtruum, that it Will diſſolve ſtones, as Mr. Boyle diſcovered. 
3. That the hardneſs or ſtrength of a body neither retards nor pro- 
mores its diffolution. Pure gold, that has been refined with antimony, . 
is ſo ſoft, that it cannot be worked alone; and" feel, artificially tem- 
pered, ſo hard, that it will cut ſueh gold in pieces; yet any common 
acid will diſſolve the ſteel, but not touch gold : and by means of a4 
ſlender thread, drenched in ſuch an acid, may the ſtrongeſt iron-hars 
be dextroufly cut or ſawed aſunder. We cannot, therefore, fay of a men- 
ſtruum, it it weak, and conſequently unable to diflolve hard bodies; nor 
L_ 2 See m1 diſſolves hard bodies, that it e therefore, dif- 
olve ones; for we experience the contrary every day. Aqua foreis, 
| ct ts capable of herding: metals and ſtones aſunder, exerts no foree 
at all upon wax; wherewith, if any veſſel” be lined, you may therein pre- 
ſerve the moſt volatile and corroſive liquors, as well as in thoſe of glaſs. 
Vinegar, which may be applied to the ſoft parts of the body without 
E to them, will yet eorrode the bones, the teeth, and coral, into 
brittle plates or ſhavings; and iron into a erocus. Covah, whole tincture 
the moſt violent menſtruums wil not extract, eaſily parts with its fine 
red colour to new milk, upon being boiled there with; and thereby he- 
comes white it ſelf. And lead, tho a ſoft body, will not yield to the 
ſtrongeſt acids; but readily opens to the juice of lemmons, or ſpirit of 
nitre, diluted with twelve times its quantity of water.... 
4. That we cannot from particular inſtances of corroſiveneſs/in a men+ 
ſtruum, argue its ſolutive power in the general; ſor we frequently prefer 
a reputed weak menſtruum to a ſtronger. Fhus, tho oil of almonds be 
eſteemed ſo feeble or mild, and rectiſſed oil of vitriol ſo powerful and 
corrofive a ſolvent, yet ſulphur will be entirely taken up by the former, 


but remain untouched by the latter. And wax, as was before obſerved, - 


will be in no wiſe prejudiced by the moſt violent and corroſive liquor: 
which gives us leave to hope, that tho the human calculus has hitherto. ___ .. 
reſiſted the force of the ſtrongeſt alkaline and acid menſtruums, yer a 
proper one may be found to diſſolve it, by injection, without hurting 
the bladder wherein tis lodged; the hardeſt of common ſtones are 
difſolvable by liquors that will not touch | ſome other bodies; why, 
therefore, may there not be prepared a menſtruum capable of diſſolving 
the ſtone in the bladder, without prejudieing the part that contains 
it? Various ſolutions are perſormable in veſſels of glaſs, and thoſe of 
other ſubſtances, if defended on the inſide by wax; without the leaſt 
damage to the veſſels, or their lining. From all which particulars, it 
plainly appears, that the powers of menſtruums are ou to be deter- 
mined by experiments. It win, therefore, be convenient to lay dun 
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1. Alkaline menſtruums, whether fixed or volatile, diſſolve moſt of the Bo- 
dies which acids do not meddle with. Thus every alkali, as ſpirit of harts- 
horn, ſpirit of human blood, Cc. ſo thoroughly diflolves ſulphur, which 
no acid will touch, renders it ſo eafy to mix with water, and breaks 
and grinds its parts to ſuch a degree of fineneſs, that it is never re- 
ducible to ſulphur again. And this holds true of every ſulphur. 
2. Acid menſtruums, whether volatile or fixed, diſſolve moſt bodies that prove 


inſoluble by ſuch as are alkaline. Thus all metals are diflolvable by acids, 


lead, which Aqua fortis will not do, unleſs wit 


Rules for the 


management 


and none of them, except copper and iron, by alkalies. Crabs- eyes diſ- 
ſolve readily in acids, but ſcarce unite with alkalies. Oil of tartar per 
deliguium ill not corrode, but gives whiteneſs to the teeth and bones 
that are ſound, and is therefore uſed in the preparation of skeletons; 
but Aqua fortis, vinegar, or other acids, would preſently diſſolve them. 
And hence it is that acids commonly ſet the teeth on edge, namely, 
by beginning to corrode them. Tis, therefore, a very ill practice to 
clean the teeth with acid preparations ; which, as they take away the 
roughneſs and leave them white, eat away their ſubſtance, as we find 
by the practice of empirics, who venture to make uſe even of oil of 
vitriol, and the like, for that purpoſe. _ *- arty go” 

3. Al acids have not equally the power of diſſolving all bodies; but ' ſome 
diſſolve one body, and ſome another. Thus . excellently diſſolves 


to the ſtrength of vinegar. Agua. fortis diſſolves all metals except gold, 
which it cannot be brought to touch. And the ſame is to be under- 
4. Every ſpirituous menſtruum has 4 js jar ſubject ' whereon it operates, 
which will — open to another. And the ſame holds true of all kinds 
of ſolvents, according to the various claſſes - under which they are 
ranged. We ſhall affign to each its proper objects, in the following 
rules for the ordering and procuring their ſolutions. oo 
1. Tis the office of ſome menſtruums to prepare the way for the 


and application Operations of others, which would otherwiſe have no effect upon the 
of 


ruums, 
And firſt, to 


prepare ſol- 


wends for ſol- 
vents, 


bodies they were deſigned: to diſſolve. Thus alkaline menſtruums di- 
geſted with ſulphur, render it ſoluble both in ſpirit of wine and water, 
wherein it would, without ſuch digeſtion, be abſolutely irreſolvable. 
Mr. Boyle relates a great number of experiments, whereby he in 
vain attempted to extract the tincture of ſulphur : but Dr. Wikis 
has a method of doing it, by firſt opening the body of the ſulphur 
with ſalt of tartar; whereby he obtained a very rich tincture. Thus 
metalline ores, and antimony, will, when opened with alkaline ſalts, yield 
a tincture in ſpirir of wine. But no ſulphureous and bituminous bodies, 
tho boiled ever ſo long in aqueous liquors, will be brought to unite 


therewith, unleſs they be previouſly opened by alkalies. None of the 
metals, beſides. copper and iron, will yield to alkalies ; but if any of 
them, as ſilver, for inſtance, ſhould firſt be corroded by an-acid, then 


cryſtallized, and afterwards reduced to a calx, this calx will readily | 
92) T ? open 


/ 


water it be let down 
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open to alkalies, and be exceedingly changed by digeſting with the fixed OTE 
kind thereof. And upon this foundation it was that M. Homberg ad- | 

vanced and experienced a method of reſolving metals into their firſt 

principles ; for alkalies, by abſorbing and drinking in the: ſulphureous 

part of metals, leave their mercury behind. Hence it appears, that 

acids and alkalies may mutually aſſiſt each other in the reſolution. of 

bodies; which is a great and uſeful ſecret in chemiſtry. > e ee 

2. Aqueous menſtruums take up, (1.) From the wegetable kingdom, all To determine. 

manner of ſalts, ſpirits, ſaponaceous and gummy bodies, properly ſo /*63®: for 

called; but unite not with oils, roſins, balſams, pitch, colophony, and aum. . 

earth. -(2.) From the animal kingdom, ſalts, ſpirits, ſaponaceous and glu- 

tinous ſubſtances, which are only animal . juices boiled to that con- 

ſiſtence; but not ſuch as are fat, unctuous, or earthy. (3.) From the 

foſſil kingdom, ſalts, and any ſaline, aqueous, or ſaponaceous body (for 

ſaponaceous earths have been lately diſcovered) and a few of thole that 

are bituminous ; but touch not ſuch as are oily, ſulphureous, metalline, 

ſtony, earthy, and abundance-that are bituminous. But all this is to 

be underſtood of menſtruums purely aqueous; for if other bodies be 

mixed with them, their action will be altered thereby. Thus, for ex- 

ample, if rain-water has any mixture of ſalt, it will corrode iron and 

copper, which it would not touch if it were pure. 2 | 
3. Sulphureous and oily menſtruums will not of themſelves act upon any For ſuch ar are 

things that are aqueous, ſaline, or earthy ; but only on ſuch as are ſul-/* m-”. 

plhureous and oily, viz. ſulphurs, pitch, bitumens, roſins, and the like. 

Thus ſulphureous menſtruums diflolve the ſpirituous and oily parts from 

vegetables, but leave the others untouched: and oils boiled up with 

the ſame, extract only their odour, and more ſubtile virtues. Spirit of 

_ turpentine, however, thoroughly diſſolves the harder gums, as that of 

copal and caranna, and thereby makes the moſt beautiful varni ſhes; tho 

theſe gums thus yield to no other oil or ſalt. Theſe menſtruums alſo diſſolve 

no ſubje&s of the animal kingdom, but ſuch as are oily, ſulphureous, or 

unctuous; and nothing but bitumens, ſulphurs, amber, and jet, from thoſe 

of the foſſil. Admirable tinctures are extracted from foſſils by oils : 

thus by digeſting oil of turpentine. for a month, upon antimony re- 

duced to an impalpable powder, we gain a ſine red tincture, of great 

virtue in the leproſy and all foulneſſes of the blood; tho it ſcarce dif- . 

fers from the tincture of common ſulphur, obtained with the ſame men- . 

ſtruum; as being given by the ſulphur of the antimony, which in reality | 

is common ſulphur. And thus oil will draw an abominable tin&ure 

from cobalt, by uniting with the arſenic it contains. Whence we may 

conclude, that all oils which grow red upon bodies, do ſo by diſſolving 

their ſulphur. | 6 oor Af erg To” 
An experiment related by Mr. Boyle, has led ſome people into a 

belief that oils are ſolvents for copper; tho he only tells us, if pure 

oil-olive, newly imported from Zaly, be without farther preparation ap- 

plied to that metal, it will ae” the ſame, and grow green . 

, Z 2 Ss | | ut 
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tindture at all. Thus, if in preparing Elixir proprietatis, _ oil of 
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But this ſolutive power proceeds merely from the vegetable ſpirit where- 
with that oil conſtantly abounds; for it the ſame oil be thoroughly pu- 
rified! by means of ſalt of tartar, it will have no ſuch effect upon 
copper. And the ſame ſpirit it is in oil, that makes it appear to 
 corrode iron. i n £20; 


For the abn. 4. The muſt 571 aud -inflanmable ſpirieuous menftruum, called alcohol or 


exquiſitely rettified ſpirit of wine, unites with, or diſſolves all aqueous, 
ſaponaceous, unctuous, and reſinous bodies; but meddles not with ſalts, . 
earth, and ſulphur, tho it drinks in che other foſſil ois. 

5 · Pure allalies, whether volatile or fixed, diflolve all aqueous, ſas 
line, and ſaponaceous bodies, as alſo whatever is coagulated by acids; 
great numbers of which kind of bodies they, therefore, make fluid. They 
likewiſe act upon ſulphureous and oleaginous bodies, either by decoc- 
tion, digeſtion, or diſtillation; and bring metals into a fluor, if firſt 
opened by acids. They moreover exert their force upon all gummy 
and reſinous ſubjects, and open them ſo as to render them eaſy to 
mix with water, and capable of yieldiug their tinctures to ſpirituous 
menſtruums. Phus pure ſpirit of wine will readily extract a tincture 
from myrrh, or gum- lac, if they be firſt opened by ſalt of tartar; tho 

it could hardty be gained by any other means whatſoever. But it muſt 

here be remarked, that many vegetable ingredients will be ſo ſcorched 
up by alkalies, made too ſtrong for the purpoſe, as ſcarce to yield any 
tartar be, by it ſelf, poured upon the aloes, myrrh, and ſaffron, they will 
be burnt up thereby, and not give colour to the medicine; but if 
that oil be diluted with water, before tis put upon the ingredients, 
the operation will be performed to great advantage. The ſame thing 
holds true in extracting the tincture of gum- lac; for unleſs the oil of 
tartar be here diluted, it will burn the gum, as it were, to a coal. 

And thus fixed alkalies are of admirable uſe in preparing bodies to 
admit the actions of ſome ſolvents. Boil ſulphur ever ſo long in wa- 
ter, and it will not be diſſolved thereby; but add a little ſalt of tartar to 
the decoction, and a perfect ſolution will preſently enſue. And by means 

of this contrivance, water may be made to take up many bodies that it 

would not otherwiſe touch. Oils will unite with alkalies, and by that 


means conſtitute ſope ; but pure inflammable ſpirit refuſes to meddle 


with alkalies; yet having the property of diſſolving oil, it alſo may be 


made to diſſolve the alkali contained therein. Twere a very diſſicult 


task directly to diflolve ſulphur, in pure ſpirit of wine; but tis eaſily 
done, by firſt boiling the ſulphur with an alkaline ſalt, or diſſolving 
it in oil, and then digeſting it with the ſpirit. By thus making uſe 
of an intermediate menſtruum it was that a crafty chemiſt impoſed upon 
the Biſhop of Cologn, by ſelling to him a ſham tincture of gold, at an 
exorbitant price. This artiſt took, ſuppoſe, half an ounce of gold, and 
two or three ounces of antimony, fuſed them together into a brittle 
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maſs, and afterwards ground them into an impalpable powder, which 
he, for a long time, digeſted with a fixed alkali, run per deliguium in the 
air, and afterwards with pure ſpirit of wine ; and the liquor afforded 
by the proceſs. he called tincture of gold, or Aurum potabile. But it was 
eaſy for thoſe to have difcovered the cheat, who knew that antimony 
contains à ſulphur, which being melted with gold, renders it brittle 
and pulverable ; and that all ſulphurs, if diflolved by alkalies, are there- 
by rendered ſoluble in pure ſpirit of wine, which will not thence be 
enabled to take up a. metal; ſo that the gold here remained at the 
bottom, and might eaſily be reduced to its priſtine form; the liquor 
ſwimming over it being only a bare tincture of ſulphur, which would 
entirely evaporate by hear. | 


6. Acid menſtruums join themſelves to, and conſequently diſſolve all kinds be- the j.. 


of aqueous liquors and ardent ſpirits, as may appear from the manner 
of dulcifying ſpirit of nitre and ſpirit of ſalt; and mix fo intimate! 

with all oils, as therewith to afford true, artificial ſulphur ; as we evi- 
dently ſee from that which is produced upon the union of oil of vi- 
triol and oil- olive. They likewiſe fret aſunder, ſplit, crack, diſlolve, 
or reduce to powder, all kinds of earths, ſtones, gems, calces, teſtaceous 
and petrified bodies, bones, corals, the human calculus, tho this be per» 


formable only by ſpirit of nitre ; and laſtly, all the metals: ſo that there 


is ſcarce any thing able to withſtand their force. No wonder then 
that Hannibal could break rocks, and gain a paſſage for his army over 
the Alps by means of them. And by means hereof it. is, that the ma- 
giſteries of pearls, crabs-eyes, &c. are made; for after the diſſolution 
is over, tis eaſy to precipitate thoſe ſubſtances out of the menſtruums, 
by adding a fixed alkali thereto. Acid menſtruums are of three kinds, 
being either gained from minerals, crude vegetables, or vegetables after 
they have been fermented. | 


1. Mineral acids are thoſe of ſea · ſalt, ſal-gem, nitre, ſulphur, alum, vi- 


triol, and antimony, which contains an actual ſulphur, exceedingly like the 
common; whence proceeds its acid. All theſe acids, except that of 
ſulphur and antimony, are different from one another; and according 
to M. Homberg, all ſalts do not participate of the ſame acid. Spirit of 
ſea-ſalt diſſolbes gold, which other acids will not touch; ſpirit of nitre 
| ſhakes the parts of the human calculus aſunder, tho no other acid will 
do the ſame ; ſpirit of ſulphur will not work upon ſilver, which yields 
to all the other acids, &c. from whence there manifeſtly appears to be 
a difference in the nature of theſe acids. Mineral acids have this peculiar 
to them, that they are excellently adapted to diſſolve bodies of the: 


hardeſt texture, and principally metals, but particular y their mercury, 


wherewith they readily unite ; leaving their ſylphur untouched, There 
is no known acid capable of diſſolving the ſulphur of iron or antimony, 
which is plentifully lodg'd in them both ; but almoſt any acid that is well 
prepared, as Aqua fortis, Aqua regia, ſpirit of alum, &c. will take up their 


mercurial part, and with it ſhoot into cryſtals This therefore is pe- 


culiar- 
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talline nature, and thence form their vitriols; the whole art of whoſe 
preparation depends upon ſeparating the mercurial part of metals from the 


ting it to diſſolve in a proper acid, and the metalline part will be 


of the menſtruum, by preſenting another metal thereto, whereon it may 


are difficultly {ſeparated and formed into cryſtals. Acids in diſſolving 


upon iron. Bur ſince in all ſolutions the action between the menſtruum 


the menſtruum muſt needs be 


open to acids, as {and, chalk, the teſtaceous bodies, &c. but the mer- 
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culiar to mineral acids, that they diſſolve metals with regard to their me- 


ſulphureous, which is effected by diſſolving them in acids. Thus if we 
would know what metal any ſulphureous mineral contains, tis but put- 


thereby ſeparated from the ſulphur, and may eaſily be precipitated out 


a& more forcibly than upon the former ; which is a method employed 
to make an acid let fall the metal it had diflolved. Hence gold, 
which contains but very little ſulphur, is perfectly diſſolved by them; 
whilſt lead, tin, and the ſemi-metals, which are largely ſtocked therewith, 


metals, do not tranſmute, but divide them into parts of the ſame nature: 
Tho we cannot, for want of experiments, ſay how far they may act 


and the body to be diſſolved, is reciprocal ; it concerns us to ſhew how 
and by what means acids ſometimes receive a change in diſſolving of 
metals. Now if a metal has any earthy parts mixed along with it 
greatly altered thereby ; becauſe acid and 
earthy bodies exerciſe an hoſtility, and mortify one another. Such 
earthy metals are iron, tin, and lead, whereby the menſtruum is blunted 
and deaden'd. But if the ſolvend be purely metalline or mercurial, it 
will ſcarce work any change in the ſolvent. Such pure metals as theſe 
are gold and mercury, from whence the menſtruums may be recovered 
without any conſiderable loſs of force. | F 
All the acid ſpirits are reducible to three capital ones; viz. ſpirit 
of ſea· ſalt, ſpirit of ſulphur, and ſpirit of nitre : and theſe three prove 
Py ſolvents for moſt foſſils, but particularly for ſaline and earthy 

dies. But every acid will not work upon every foſſil; thus ſulphur is 
not diſſolved by f irit of ſalt nor ſpirit of nitre. All earthy ſubſtances 


curial part of metals is diſſolvable only on certain conditions. Agua 
regia, or ſpirit of ſea-ſalt, joins it ſelf with gold, copper, antimony, 
and zink, marcaſite, or golden biſmuth. Aqua fortis works upon all the 
metals except gold and tin. Spirit of vitriol will not touch gold or 
filver, lead or tin, but eagerly corrodes, and thoroughly diſſolves iron 
and copper. Whence we ſee that the action of acid menſtruums cannot 
be determined à priori, without particular experiments. 5 

2. Vegetable acids, are either native, as the juice of lemmons, and al- 
moſt all ſummer fruits; or diſtilled, and that either before or after fer- 
mentation, as the acid ſpirit of box- wood, &c. and of honey, manna, &c. 
(r.) The native acid juices exert a great ſolutive force upon all the 
metals except gold; as alſo upon various other foſſils, as ſulphur, anti- 
mony, marcaſites, &c. Thus if an acid apple be cut with a knife, the 
blade will be corroded and turned vitriolic by the juice that is lefc 
thereon ; unleſs the knife were preſently wiped. And thus, as we oy” | 

n 1 | quently. 
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- Theory of CHEMISTRY. 3 
quently find, the juice of lemmons corrodes and changes the colour of 
pewter veſſels, Which vinegar will not do. Nay, theſe mild and gentle na- 
tive acids will more kinaly work upon, and more thoroughly diſſolve, iron, 
tin, lead and copper, than. the ſtrong acid ſpirits, becauſe of the ſulphur, 
or oil, which ſuch metals contain; which opens the eaſieſt to thoſe weak 
menſtruums. The next in order to theſe native vegetable juices, ob- 
tained by expreſſion, are, (2.) The acid liquors procured from unfer- 
mented vegetables by diſtillation, as particularly from ſome ponderous 
woods, as that of box, guaiacum, juniper, &c. which muſt be cut into 
chips before they are diſtilled. Theſe acid liquors diflolye ſeveral me- 
tals, and other mineral bodies, after a particular manner; and are ca- 

pable of being rendered exceeding ſtrong. If the diſtilled ſpirit of 
guaiacum be exquiſitely freed from its oil, which uſually adheres in great 
lenty thereto, it proves violently acid. (3.) The vegetable acids obtained 
by means of fermentation, are thoſe of honey, manna, ſugar, beer, &c. 
which turn to a vinegar that yields a very penetrating ſpirit by diſtillation. 
If from a hundred pints of this vinegar, there be firſt drawn ninety-five 
of phlegm, all that riſes after will be an acid ſpirit that will diſſolvs copper 
into cryſtals; which being again diſtilled, afford a very ſtrong and powerſul 
menſtruum, that greatly impoſed upon,Zwelfer, who miſtook it for the al- 
caheſt of Paracelſus. Theſe acids diflolve all the metals, except gold, 
| filver, and mercury; but they receive ſtrange changes from ſome of them, 
as from iron, lead, and tin; whereby they are-mortified, and almoſt de- 
prived of their force. And if er acids grow ſweet upon the body 
they diſſolve, they always ſuffer ſome diminution of their ſtrength ; as 
is viſible in the caſe of lead diſſolved with vinegar : but when they 
acquire no ſweetneſs upon the ſolvend, as happens in their action upon 
copper, ſilver, and mercury, they conſtantly come off ſharper and more 
rigid than when they were put on. The antients talked much of an 
Acetum radicatum ; that is, ſtrong vinegar poured back upon its own 
tartar : and indeed it is an excellent and pretty general ſolvent. 
3. Animal acids, I believe, will, if we thoroughly conſider the thing, 
appear to be only notional, and to have no exiſtence in nature ; for 
the acids which are ſometimes obtained from milk, chyle, urine or 
the excrements, and by ſome called animal acids, do not properly pro- 
ceed from the parts of the animals themſelves, but from what they take 
in for their nouriſhment, and have not yet converted and affimilated 
into their own ſubſtance. It has been alledged, that ants, by diſtilla- 
tion, afford an acid ſpirit; tho I could never be ſo happy as to obtain 
it, yet I have often diſtilled them in ge! 67 thereof; but, on the con- 
trary, they always yielded me a fetid alkaline one. *Fis true, indeed, 
il the ants be committed to diſtillation, together with the neſts they 
are found in, ſomething of an acid. ns may be thence- procured + 
this, however, is not ee to the inſects, but the leaves and other 
vegetable ſubſtances whereof their neſts are compoſed. In like manner, 
an acid ſpirit is obtainable from bees by diſtillation ; but then it 8 
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- ceeds not from the animals themſelves, but the wax and boney where. 


from human blood; but that might eaſily be the fea-ſalt which is plen- 
. - - dodtrine of acid menſtruums, that al acid ſolvents aſſume a ſaline form with 


ſalts of metals, both artificial, as we ſee in the ſalt orcry ſtals of iron, 


_ acids ; as appears by the manner wherein alum is made from chalk : 


f "The action and powers of. adiaphor cu ac 10 wais 3 Sat. 
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purpoſely made, he found it had all the pro- | nies, and Mr, Boyle, who. ſeems a neuter in the 


chat he obtained it from all animal 
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with they are ſtored, and which are indiſputably vegetable ſubſtances. 


In ſhort, from all the pure inſets I have hitherto treated by diſtilla- 
tion, I obtained a large quantity of volatile alkaline ſalt, but never any 


acid. M. Homberg, indeed, declares himſelf to have extracted an acid 


tifully lodged therein“. We ſhal} now add, by way of corollary to our 


the bodies they diſſolve. Thus if the ſolution of coral, made with vinegar, 
be evaporated to a pellicle, and afterwards ſet in a cool place, it will 
ſhoot into ſaline, tranſparent cryſtals. And the fame holds true of 
metalline ſolurions, made with acids; from whence are obtained the 


ſilver, lead, Ge. and natural, as in vitriols; which are nothing more 
than metallic glebes, corroded and diſſolved into a ſaline form by an 
acid ſpirit. This alſo is the caſe in the ſolution of ſtones, effected by 


* 


for alum is no more than chalk corroded by an acid, and thereby made 
to appear in that ſaline form wherein tis found; oo 


ſibly be known and determined. By neutral ſalts I. mean ſuch as ſea- 
ſalt, ſal-gem, nitre, ſal-ammoniac, borax, vitriol, alum, ſalts artificially 
compounded, or re-compounded, as the Tartarum tartarizatum, "Tartarum 
vitriolatum, regenerated falts, and the Sales volatiles. oleofs. ' Almoſt all the 
bodies in nature are the ſubjects of their action; yet have they. ſome 
ſpecific property, whereby they ſometimes diſſolve: particular bodies that 
other menſtruums will not touch. Thus vitriol, ſea-ſalt, and nitre, boiled 
together in water, make a menſtruum that diflolves gold into a red 
tincture, as we find from Tachenius and I/. Hollandus; tho it were in 


A. Homberg, one would have thought, | never to be truſted in chemiſtry, whoſe office 
proceeded with a deal of caution in the expe- | it is to make them, we ſhall drop all argu- 
riment, or analyſis, be he obtained this | ment, and recommend this experiment to be 
diſputed acid from human blood, ſollicitouſiy | carefully repeated, whereby ſo material a point 
avoiding the uſe of any ingredient, or addition, | may, if poſſible, at length be ſettled. It may 
in his diſtillation, that might be ſuſpected to | give great light into the animal œconomp, and 
contain the leaſt proportion of acid, For this | the theory of diſeaſes, and direct us hy uſe 
1 he made choice of the capt mortuum | of proper remedies to know for certain whether 
of buman blood it ſelf. The ſalt thus ob- | there is or is not contained in the human bo- 
tained, he —_—_ juſtly entitled to the name | dy any thing deſerving the name of a real 


of acid; becauſe upon particular experiments, | acid. A. Vieuſſens affirms, Dr. Pitearn. de- 


perties or characters of an acid; and one | caſe, is preſſed into the ſeryice, and generally 
would think he was too judicious a chemiſt to | charged with roundly aſſerting that there is no 
be impoſed upon in this caſe by ſea-ſalt z which | acid at all in the human body, But this mat- 
he could not but know was plentifully lodged: ter will be farther cleRed up by our author, 
in the blood ; nay, himſelf c tells us, when he comes to the practical part, or the 
ee in nal ſubſtances, | proceſſes which treat the ſubjefs of the mi- 
gut as reaſoning, without experiments, ought | neral kingdom, 
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vain to expect ſuch an eſſect from them in the form of acid ſpirits. . 
Thus alſo the Tartarum tartarixatum, and Turtarum witriolatumy are ad- 
mirable menſtruums for reſolving bodies into a potable form. Tis a 
wonderful experiment of M. Homberg and Ludovicur, whereby they 
rendered vitriol and tartar volatile; that by a mixture of native 

borax, and this by the addition of alum; upon which they both 

were raiſed into a ſalt as white as ſnow. But who is there that would 

believe, unleſs immediately informed by his ſenſes, that the bodies 
above-mentioned, which prove ſo fixed in the fire, ſhould ever be 

' volatilized by the addition of borax and alum 2 The ſame may be 

ſaid with regard to metals, which will, every one of them, be raiſed by 

ſal- ammoniac (whence it has, amongſt the chemiſts, obtained the name — 
of rhe white-eagle) and carried off into the air. When alkalies are tho - 
roughly united with oleaginous or ſulphureous ſpirits (as in Helmont's 

effa alba, which conſiſts of a' pure, volatile alkali, taken up by alcbhol 

of wine) there is thereby made a very penetrating and volatile ſope, | 
partaking of the nature of the alcaheſt, which perfectly diſſolves all the 
ſulphureous metals, and all manner of ſulphurs, oils, and ſpirits, Twould 
therefore be a great point gained in medicine if its preparations ap- 

peared in the form of a ſope, and partook of the nature thereof, like 1 
the Sales volatiles oleoſi, which have ſome ſort of rendency this way. | : 
Such preparations would prove admirable menſtruums as well as reme- 
dies, and diſſolve numberleſs matters; but particularly ſuch as abounded 
with oil and ſalt, either in the human body or out of it. Such are 
the virtues of neutral and compounded ſalts; for ſalts may greatly im- 
prove their force by compoſition.” Thus, for inſtance, if to the vine- 
gar of lead a' ſufficient quantity of an alkali, ſuppoſe oil of tartar, be 
added, to take away its acidity; from hence would ariſe ſo mild a 
menſtruum as not to hurt the eyes, or a wounded.part, if applied thereto; 
yet ſo powerful as to make facts thorough diſſolution of myrrh, that Ds, 

its entire body may be taken up by ſpirit of wine; a thing otherwiſe | 
very difficult to be done by the moſt violent means. But for what is - 
ſaid of ſea-falt, as to its being an univerſal menſtruum, I could never ö 
find reaſon to expect it ſhould prove ſo. The reſult of all the expe- | 
periments I have, with ſome pains and diligence, made upon it, 3 
is this, that when, by repeated puri fications, I had freed it from its | SM 
bituminous, ofly, and ferid alkaline parts, which are largely mixed . 
there with, e e other foulneſſes given by the ſea, and by W On 
frequent decrepitations in the fire, and liquefactions in the air, brought 

it to its utmoſt degree of perfection, it at length run into a kind of 

ſaline oil; but was never G far changed or improved as to diflolve 

all the bodies Whereto 1 applied it. 

All the vegetable menſtruums . by means of fermentation may ae Fg 

be reduced to alcohol of wine. Th ee 


| „„ 1 8 laſt effe&” of all fermenting vege- means of fer- 
tables is for ever the ſame; that is, the production of this pure infam. mentation. 


mable ſpirit, I have found, by numerous experiments, made upon dif- 
| 1 A a 3 | ferent: 


and ſulphureous ones too; provided they be 
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ferent kinds of vegetables, that the inflammable ſpirit they all aſſor 
is om ger Sm ſame; manna, ſugar, honey, Cc. yield as true alcohol as 


grapes. This ſpirit, when perſectly freed of its phlegm, diſſolves all 
aqueous and oleaginous bodies; and all the 2 reſinous, pitchy, 

rſt opened by alkalies: 
in which caſe, as was juſt now obſerved, a fine, volatile and pene- 
trating ſope would be produced. But upon uniting an inflammable ſpi- 


rituous menſtruum with acid ſpirits, it dulcifies them, or takes off from 


their ſharpneſs. Thus when ſpirit of ſea-ſalt is mixed with rectiſied 


ſpirit of wine, it will not diſſolve gold, but only extract a yellow tine- 


ture therefrom. And ſpirit of nitre, the ſolvent of filver, joined with 
thrice its quantity of the ſame inflammable ſpirit, will make no ſolu- 
tion, only draw a tincture from that metal much commended for its 
virtues 1n the epilepſy. „ 5 15 e 
Now from the ſeveral kinds of menſtruums hitherto deſcribed, va- 
riouſly united and combined, according to the rules of art, or as acci- 
dent may happen to direct, there might ariſe a new and extenſive ſet 
of ſolvents, with particular properties and ers: and as the whole 
myſtery of chemical menſtruums had its riſe from hence; we may 
reaſonably expeR ſtill greater diſcoveries, from a due improvement of 
this uſeful hint. | ot 4 
Beſides the menſtruums already treated of, there are others that can 


neither be reduced to any diſtinct general kind, nor are capable of be- 


ing eaſily imitated by art; which therefore we call anomaluus men- 


* 


ſtruums. Such are the following. 881 : | 
1. Native, or Venetian turpentine, which conſiſts of a very exquiſite 


| and ſubtile oil and ſpirit, which render it ſo exceeding penetrative and 


active, that if a ſcruple-weight be taken upon an empty ſtomach, and 
waſhed down with any proper liquid, it will, in the ſpace of two mi- 
nutes, communicate its odour to the urine and other excrements. The 
ſame property have alſo the balſams of Mecha, Copaiba and Peru; which 
are ſo many ſpecies of turpentine. This menſtruum will diſſolve, or 
unite with, oils, roſins and reſinous gums ; and when mixed with ſugar, 
honey, or manna, affords an excellent ſope diſſolvable in water, where- 
with the turpentine would not before unite. „ 
2+ The yolk of an egg, which ſerves as a Placenta uterina to the chick, 
is a ſurprizing menſtruum, tho deſtitute of taſte and ſmell ; being 
ground with oils, turpentine, or balſams, it renders them diſſoluble in 
water, wherewith ſome gums, as galbanum, and afſa fetida, may, by 
the ſame means, be united. - „„ 3% ũ᷑ 
3. The white of an egg is alſo a ſurpriz iug menſtruum ; for if it be firſt 
boiled hard in the ſhell, and afterwards ſuſpended in the air by a thread, 
it will reſolve, and drop down into an inſipid and ſcentleſs liquor, which 


is that heterogeneous and anomalous menſtruum ſo much uſed by Pa- 
racelſus ; and will, tho it contains nothing ſharp, oleaginous or ſapo- 
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nac ious, wake. a thorough ſolution of myrrh, which is more than water, 
oils, ſpirits, or fire it ſelf, can eftet. | CPE") 


4. The gall of animals is an inimitable ſope, conſiſting of a very 


ſubtile animal oil, mixed up with an exceeding volatile ſalt; whoſe 
ſolutive power manifeſts it (Caf by rendering oils diſſolvable in water. 
Phyſicians are of opinion, that the chyle could not be ſufficiently diflolved,. 
diluted, or prepared for its offices without it: and the bitterer it is, 
the fitter it always proves for ſuch uſes. . 3 


render them potable or ſoluble in water. This extraordinary and ſur- 
prizing virtue they have beſides, that they diſſolve all the gums of 
Ala, as gum- ammoniac, galbauum, ſagapenum, bdellium, opopanax, Cc. 
which are ſcarce manageable by any other menſtruums. Sugar, internally 
uſed, has the faculty of diſſolving, not of increaſing phle gm, as is com- 
monly ſuppoſed; for it has no tenacity of its own, only acquires it 
by long boiling. *Tis the moſt perfect ſal oleaſum, or unctuous ſalt, in 
all nature; being ſoluble in water, - fulible by the fire, and affording all 
the other ſigns of a ſalt. et ade a Ts : 

We are now got thro? the ſeveral claſſes of menſtruums, and as we 


went along endeavoured to ſhew the virtues and powers of each: but 


we have hitherto taken no notice of thoſe, in a particular manner 
pretended to by the adept ; who boaſt themſelves maſters of ſome grand 
ecrets in this part of chemiſtry. Whether there really are ſuch things 
in being, I will not pretend dogmatically to determine; but leave the 
authors who ſpeak of them, ro anſwer for themſelves. But as Paracel ſus 


firſt made mention of an univerſal ſolvent, or the alcaheſt, and after him - 


Helmont, who was a man of uncommon candour, they have together 
rouzed the curioſity and induſtry of abundance of chemiſts to ſearch after 
it; for which reaſon it will not be improper to deliver all we could 
ever learn of that matter. But before we proceed thereto, let us here 


# 


of menſtruums. 


- 1. We learn from what is before laid down of menſtruums, that Corollaries 
a knowledge of the acid, alkaline, or ſaline nature of any body, will r 
not enable us to determine the action of that body upon others, or truuns, : 


its power of diſſolving them, any farther than particular experiments 
have ſhewn to be fact. (1.) Oil of vitriol and Aqua fortis, tho the 
. trongeſt acids, will not diſſolve gold, ſulphur,” or oil. And therefore, 
when we ſee ſpirit of nitre diſſolve filver, twould be wrong thence to 
conclude, that it would do fo by the ather metals. For the fa& here 


is, that ſpirit of nitre diſſolves filver ny; 200 the experiments muſt 


be ſeverally made with it to ſhew whether it will touch the other 
metals. (2.) The fixed and volatile alkali gained from urine, will not 
work upon gold, filver, or mercury. Glauber ſought for the alcaheſt in 
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5. Honey and Sugar take to themſelves balſams, turpentines, roſins, and | 


draw the conſequences that flow from the dorine hitherto delivered 


alkalies; bur never could diflolve the mercurial part of metals with them. 


— 
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2. The, action; therefore, of all menſtruums is relative; and every 
body in nature may be accounted a menſtruum with regard to the thing 
it diflolves, Aldes and myrrh will remain untouched in common men- 
Aruums ; but if 'digefted with regenerated ſalt of tartar, and afterwards 
joined with the ſaffron; they will all be readily taken vp by ſpirit of wine, 
and compole Elixir proprietatis. But it were a ſtrange way of arguing 
from hence to. infer, that regenerated ſalt of tartar is the univerſal men- 
ſtruum. Tis plain, therefore, that the action of every menſtruum can 
only be known, and ovght only to be inquired after by experiment. 
3. From the diſſolving power manifeſted by a menſtruum, we cannot 
conclude it to be acid, alkaline, ſpirituous, ſulphureous, or ſaline; for 
we find by experience, that hard bodies, which obſtinately reſiſt the 
ſtrongeſt menſtruums, will ſomerimes yield to the weaker. Mercury 
thoroughly diflolves. the body of gold, tho it ſelf may be applied 2 
the naked nerves without cauſing pain, or otherwiſe manifeſting it ſelf 
than by its coldneſs. Milk will draw a ruby tincture from red coral; 
which is more than any acid could perform: And alkalies do not 
always. act by abſorbing of acids; for they work upon and unite with 
oils, and bodies that have no acid belonging to them, as flints, for 


* 


inſtance, where with they compoſe glaſs. Whence it is plain, that the 


2 


action of a menſtruum does not let us into its nature. 
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4. The corroſive power of every menſtruum is not abſolute and unt 
yerſal, but relative and determinate. . Thus oil of vitriol has no-corroſive 
force with regard to gold, wax, glaſs and the like, upon which it 

makes no impreſſion; but only with reſpe& to thoſe bodies ir 7s" hte 
to diſſolve. Corroſion, therefore, is always relative to the body to be 
corroded ; nor can we properly call'any body corroſive, before we know 
the ſubje& it will corrode, Mercury laid upon the warm hand, will 
give no pain, but feel ſoft and ſmooth thereto ; yet would it corrode 


++... and eat through any metalline veſſel, except one of iron, Oil of vitriol, 


\ alſo, and mercury-ſublimate, which are ranked among the ſtrongeſt 
-....., corrolives, Will not work upon ſityer, cryſtal of the rock, ſand, &c. Hence 
the antient chemiſts, who knew nothing of the alcaheſt, would ſay that 
every corroſive is ſo with regard to its ſubje&, and not with regard 
to it ſelf. Fire, indeed, is thought to be a general ſolvent or deſtröyer, 
tho we find that it deſtroys or carries off ho body thro' which it can 
every way paſs equably.. Thus it does not change and deſtroy pure 
mercury, When the force applied thereto. is allowed to act no other- 
wiſe, on one part than on angther: but if 10 articles of arſenic or 
cobalt,, are lodged in che Quick-filver, whereby the free notion of, the 
fire is hindred ; then the particles of the mercury alſo are raiſed alon 
with them; becauſe, in effect, theſe furniſh the other, as it Were, with. 
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Liͤrtne. Yet even this loſes of its taſte thereby; and the. oftner it 
is diſtilled, the more inſipid it becomes; tho it always remains 

| oleaginous and inflammable. Zweljer, in the trifles he has publiſhed 
. about the alcaheſt, ſays, there is a certain acid which may be drawn 
oll unaltered after ſolution. And, indeed, M. Homberg informs. us, that 
in 2 pint of vinegar, for inſtance, there is à very large portion of 
earth and water, and but a very ſmall one of acid ſalt, obtainable in 

_ a ſolid form; which being diſſolved in water, makes vinegar again. 
Such an acid as this, therefore, might ſuffer no great alteration by Tu z 
diſſolxed. Water, tho it does not eaſily admit of any alteration, is yet 
by diſtillation convertible into earth, as Mr. Boyle has tried 
7. A great degree. of ſimplicity, purification, or re&ificatio does not 
always increaſe the dag or power of a menſtruum, but ſometimes 
proves deſtructive thereof. Thus common ſpirit of wine will extrag 
a better tincture from jalap, than that which is highly rectiſied; and 
is alſo to be prefered thereto in making Harvey s tincture. Pure oil of 
tartar will remain diſtin& in alcohol of wine, but diſſolves in a lower 
ſpirit, in wine or in water. Oil of vitriol, When highly dephlegmed, 
will ſcarce touch iron or lead, before it is let down with water. 
And Aqua fortis, when diluted or expoſed to the air, will make a better 

ſolution of the calx of lead, than it would when exquiſitely puriſied, 
or kept therefrom. Ss | 3 | = 
8. There are ſome menſtruums that require the utmoſt degree of parity 
ſpi- 


- 


before they will operate. Thus amber neither opens to wine, nor the 

rit of wine, tho it will to the pureſt and fineſt alcohol. It has been aſlerted, 

that no tinture could be gained from ſalt of tartar; but I have, by 
means of the higheſt alcohol, obtained a red one therefrom ; very diffe- 
0 rent, alſo, in calle, from that of the ſpirit employed to extract it. 


O the Alcaheſt, or Univerſal Me 


acelſus,' and the elder Helmont, have expreſly declared in their wri- 
tings, that there is a certain fluid in nature, . of reducing 

all ſublunary bodies, as well homogeneous as mixed, into their Exs 
imum, or original matter whereof they are compoſed; or into an uni- 
Lan ble, and potable liquor, that will unite with water and the 


Juices) of, our bodies, yet retain its ſeminal virtues; and if mixed with 
5 it ſelf again, thereby be converted into pure elementary water: whence 
| they imagined this menſtruum could at length reduce all things to water, 

Which, ir ſelf, was incapable of any farther change. Such a declaration 

as this, ſeconded by the aſſeveration, or oath-of Helmont, who religioully 


2 


1 * 


ſwears himſelf poſſeſſed of the ſecret, cauſed all the ſucceeding che- 
miſts ſollie itouſly to i thoughts and labours to find out fach a 
noble menſtruuw. And the famous Mr. Boyle was ſo fond of it, that 
.he frankly acknowledges he had rather have been maſter thereof than of 
ee pas 2 46 indeed it wars e $6 widies By, 
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So many are the authors who have treated of this ſubje&, that a Peary 
55 


Tune enim fi Jum fimile ſuperaverit medicina, fit bepatis medicinis omnibus a 
erior. Et fiquidem hepar ipſum ruptum & dilſolutum foret, leo tamen tot ius „ BY 
hepatis is eſt, non ſecus ac fi nunquam ruptum. &. ſolitum fuiſſet.” Ouitunque , © > 


* and comforting the liver; as alſo in curing hydropicat and all 'orhi 
« kinds, of diſeaſes arifing rom iſorders of that pare. les rocels 
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NH #'the'preparation '05 the alcubiſt, that he may know how to put aſide 
= [ the many diſtempers which ariſe from the liver“ This ſingle paflige 
| of Pafacelſus it mult have been which excited the chemiſts 'who ſuc- 
ceeded him, to ſuch a vigorous inquiry after the alcabeſt for from a 

particular peruſal of his Works, I could diſcover no more than another 
| Tadirect expreſſion about it, importing leſs of the ſame ſubject chan that 
: Jaft. now delivered from him, and ont fhort' ſentence beſides} where he 
flvere quædam calcinanda. It might, therefore, appear furpriziug, that 
Helmont ſhould barely from hence take occaſion to break out ſo laviſhly in 
the praiſes of the alcaheſt, which is not here recommended as an univerſal 
enktruum, wers we not informed, that in his travels thro*-Germany; he 


5 8 have imagined i 


Otdets would have it to be the German word gelt, that is, wholly 
by 1 of volatile : and, indeed, the proceſs mentioned of-ir, is the 
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peaks of the altabeft as ſolvent for Tome bodies that required caleination, 


1 icke@bp'all he cob!d learn about it from the iſciples bf Parkcelſus. Now 
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phraſe for it · Our recourſe, therefore, in this inquiry, muſt be to tbe . 


elder Helmont 3 Who | TOE: . , | 

1. In the Elxiver edition of his works in quarto, given by his ſon, 
A. D. 165 2. P. 377. u. 3. mentions the alcaheſt by the compound name 
of ignis- aqua, fire- water. But in this place he ſeems to mean the 'cir- „ 
culated liquor of Paracelſus, which he terms fire from its property of con- 
ſuming all things; and water on account of its liquid form; and there» 
fore by joining the two words together expreſſes both its properties at 
once. | : Rn, : 8 3 | PLAY 

2. Pag. 45. u. 15. and pag. 119. u. 89. he calls it nem Gehennæ, infernal 
fre; a word alſo made uſe of by Paracelſus. In the place firſt cited 
Helmont is treating of original, that is, elementary earth, Which, 
« ſays he, when perfectly purified and freed from all foreign matter, 
« can be changed by no body in nature except the infernal fire, which 
vill reduce it into the ſame fluid whereof it was originally compoſed.” 
Whence it is plain, that this infernal fire was an artificial thing; and 
the ſame with the alcaheſt. 4! "ils ad A e E80 

3. Pag. 628. n-2. he calls it Aquam ſolventem, a diſſolving water; and 
here ſays, © There is another ſynonymous word for it in Paracelſus, 
namely ſal circulatum, which reduces all tangible bodies into the 
* liquors they were made from.” | pr 33 | | 

4. Pag. 380, n. 24. he entitles it Summum & feliciſſimum omnium ſalium ; 
the principal and moſt ſucceſsful among ſalts, which having obtained 
the higheſt degree of ſimplicity, purity, and ſubtilty, alone enjoys tho 
_ * faculty of remaining unchanged and unimpaired by the ſubjects it works 
on, and of diſſolving the moſt ſtubborn and intractible bodies, as 
© ſtones, gems, glaſs, earth, ſulphur, metals, &c. into real ſalt, equal in . 
* weight to the matter diflolved ; and this with as much eaſe as hot 
vater melts down ſnow. This ſalt, alſo, continues he, by being ſeveral 
times cohobated with Paracelſus's ſal circulatum, loſes all its fixedneſs;- | 
and at length becomes an inſipid water, equal in quantity to the ſalt it 85 
_ © was made from.“ Now Helmont has given a very accurate deſcription of 3 | 
falt, and conſequently conld not but know what it-was ; ſo that we cannot 
well miſtake him when he calls the alcaheft a ſallt. 

5. Pag. 43+n.11. and pag. 157. u. 6. he 5172 it the name of Sal circu- 
latum Paracelſi, becauſe made by a cirele of diſtillations and cohobations; 
and ſays he had two kinds thereof, a leſs and a greater, which latter is 
that of Paracelſus, and eſteemed by Helmom the ſame with the alcnbeſt. 
6. Pag. 94. n. 27, 28. he delivers, tho very obſcurely, the whole com- 
poſition of the alcaheſt, with all its virtues; where he calls it latex, 
which properly ſignifies pure, tranſparent, running water. Helmom, there- 
tore, being a thorough maſter of the Latin tongue, myſt mean by that 
word, as here applied, tranſparent ſalt reduced to a fluor. The paſſage 
being very remarkable, we ſhall give it in the original. Chemia inda- 
Sando ſolicita eſt corpori, quod tantæ puritatis ſynphonia calluderet nali ſcum 
t 4 corrumpente nequiret diſſipari; . 8 ftupejatta eſt religio, 1 perto : 
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. at length religion food amazed at the diſcovery of a pure, limpid, run- 
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latice, qui ad minimos redattus atomus natura poſſibiles, cakbs onuis fermeirt 
connubia ſperneret. Which words may be thus rendered: © Chemiſtry 


* buſies her ſelf to find out a body ſo pure, to make harmony with us, 


* as that it ſelf ſhould remain incapable of corruption or diflplation ;_ and 


4 ning water, which, tho reduced to the ſmalleſt particles in nature, 
« keeps it ſelf unviolated ; refuſing the embraces of every ferment,” 


By religion the author here underſtands the chemical. religion, or the 


doctrine and practice of chemiſts. | 
F. Pag. 88. u. 27. he gives it the title of water; where he thus expreſſes 
himſelf: I know a certain water, which I cannot think proper to re- 
« veal, wherein all manner of vegetables are changed into an exhalable 
juice, without the leaſt ſediment falling to the bottom of the contain- 
ing glaſs : and this juice, when applied to ſalts, is wholly reducible 
© into infipid and elementary water.” He alſo quotes the firſt chapter 


of the ſecond book of the Maccabees, where mention is made of a water 


that took fire, to this effect: Now when the facrifice was burnr, 
« Nehemiah commanded the great ſtones to be ſprinkled with the reſidue 
© of the water; which, when it was done, there was kindled a flame 
4 of them alſo; but it was conſumed 1 the light that ſhone 
« from the altar. So when this matter was known, it was told the 
king of Perfia, that in the place where the prieſts which were led 


away, had hid fire, there appeared water inſtead of fire, and that 


* Nehemiah and his company had purified the ſacrifices withal And to 
this liquor he compares his alcaheft, telling us it was thick, a perpe- 


tual fire like the veſtal, and not unlike what is deſcrib'd in the chapter of 


the Maccabees already referred to. So much for the ſynonymous terms 
which have been uſed for the alcaheſt ; but if we would know what our 
two grand chemiſts meant by their univerſal menſtruum, e muſt not reſt 
our inquiry in the etymology and phraſeotogy of the word, but ſearch 
into the origin, eee. and characters of the thing ; and, by com- 
paring together obſenre paſſages of both writers concerning it, ſee 


if we cannot make one explain the other; ſo as to let us a little into 


this grand ſecret. | | | 

1. Helmom is expreſs that this menſtruum is entirely the product of art, 
and not of nature; as appears from pag. 56. #.12. of his works; where 
he fays, © Tho an homogeneal part of elementary earth may be arti- 
* ficially converted into water, yet I deny that the fame can be done 
« by nature alone; for no natural agent is able to tranſmute one ele- 
e ment into another.” And this he offers as a reafon why the elements 
always remain the ſame in quantity. Helnone, as well as Paracelſus, 
rook water for the univerſal inſtrument of chemiſtry and natural phi- 
lofophy, and earth for the unchangeable baſis of all things, which, ac- 
FO” him, was created by God to give form to bodies; that fire 
was gned as the efficient cauſe of all things; that ſeminal im- 


 preflions were lodged in the mechaniſm of earth; and that water, by 


diflolving 
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diſſolving and fermenting with this earth, as it does by means of fire, 


brings every thing to ligit; whence originally proceeded the animal, vege- 


table, and mineral kingdoms; even man himſelt being thus at firſt created, 
agreeably to the account of Moſes. Nor does there appear any abſur- 
dity in all this. Earth, therefore, according to Him, was naturally in- 
deſtructible; yet convertible into water by the action of the alcabeſt, . 
which, therefore, is not'a natural body, but an artificial preparation. 
2. Pag- 94+ u. 28. he declares the alcaheſt to be unobtainable without 
the labor ſophie, the work of wiſdom, or ſecret knowledge of the adept, 
whereby they prepare the philoſopher's ſtone ; which he tells us is in- 


comparably more eaſy to procure than the alcaheſt: and of the great 


difficulty and labour requiſite in its preparation, he a im» 
ſelf to this effect: No teen ever yet made a cure of the leproſy 
vithout the aſſiſtance of the alcaleſt, which cannot be obtained 
* without à tedious and laborious operation: and however great the 
« skill of the artiſt may be, and whatever pains he may take, yet ſhall 
© he never poſſeſs this menſtruum but by a particular fayour of provi- 
« dence. Great is the labor ſophie, the work that has made. à breach 


© into nature, and ſhewed us an anomalous preparation, that without . 


e mixing with any ferment, riſes a ſerpent different from it ſelf, dies 
© by its own bite, but revives again, and yields to death no more. 
© The ludus of Paracelſus may be made in a moment, but the diffi- 
% culty is to prepare the alcaheſt ; than which nothing in all the art 
& of chemiſtry is more laborious.” And thus much may ſerve to ſhew 
the errors of thoſe chemiſts, who, ſince Helmont, have ſeverally pretended 
to the alcaheft. Ludovicus, Starkey, Zuelſer, Glauber, &c. thought them- 
ſelves poſſeſſed of it, without taking the pains that Helmont declares to 
be neceſſary in its preparation. Bafil Valentine and Zwelfer judged it to be 
ſpirit of vinegar rectiſied from verdigreaſe ; Starkey thought he diſcovered 
it in his ſope; and others would make us believe they found it in 
fixed alkalies, or acquired it at ſome very eaſy rate. But ſo far were 
ſuch people from having had the ſecret. of the alcaheſt, that they knew 
not how to about its preparation; and wanted 2 true notion of 


the thing. Whoever expects to obtain it in good earneſt, may take 
Helmont's word for it, he muſt not only beſtow uncommon pains, but alſo 


prove very happy if he obtains his end. And tho we. were perſuaded 


| a man knew the ſecret of che philoſophers ſtone, we ſhould ſtill be 


cautious how we believed him poſſeſſed of the alcaheſt 


Let us next inquire into the diſt inguiſhing marks and characters of Th — | 


the univerſal menſtruuu. l erat * 
1. Its firſt character, or property, is to diſſolye and change all ſublu- 
nary bodies; water alone excep tee. 
2. The changes it brings upon them proceed in this order. Every ſub- 
je& expoſed to its operation, is firſt converted into its three principles, 
ſalt, ſulphur, and mercury, and afterwards into ſalt alone; whick then 


becomes volatile, and is at length wholly turned into inſipid Water. 
5 ee eee 3. But © 
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z. But this operation proceeds not equally in all bodies; metals, and 
above all, that particular ſand which lies where the pureſt ſprings take 
their riſe, below the earth, being diflolved by it with greater diffi- 
culty than other bodies. If any one, therefore, pretends to the aleaheſt, 
bid him firſt diſſolve this ſand with his menſtraum, before you aſſent to 
„„ d ORG NY 2 ORIEL MY 
- 4. The manner of making the experiment, is to touch the body pro- 
poſed” to be diſſolved, once or twice with the pretended alcaheſt, whilſt 
the ſubject is contained in a proper veſſel ; and if the liquor be genuine, 
5 the body will thereby be converted into its own quantity of ſalt. Fhus 
if it were applied to an ounce of ſand, gold, or mereury, you would 
obtain by the experiment an ounce of the ſalt of each body, with» 
out any mixture of the menſtruum, or change being wrought thereon. 
See Helmont's works, p. 88. u. 24— 28. p. 265. n. i111 
5. It does not deſtroy the ſeminal virtues of the bodies diſſolved thereby. 
Thus gold is, by its action, reduced to a ſalt of gold, antimony to a 
ſalt of antimony, ſaffron to a ſalt of ſaffron, &c. of the ſame ſeminal 
virtues, or characters with the original concrete. By ſeminal virtues HeÞ 
mom underſtands thoſe virtues which depend upon the conſtruction or 
mechaniſm of a body, and which make it what it is. Thus if a pound 
of cinnamon were, by the alcaheſt, reduced to à pound of falt, this 
ſalt would retain the ſmell and taſte of cinnamon; tho it would now . 
become ſoluble in water, and would run by the fire. Hence an actual 
and genuine Aurum potabile might readily be gained by the alcaheſt, 
as converting the whole body of gold into a falt retaining its ſeminat 
virtues, and being ſoluble in water. See Helmont, p. 25. 43.88; 
6. Whatever it diffolves may be rendered volatile by a ſand- heat, or 
the heat of a Balneum Marie,” as we learn from a very remarkable paſſage 
of our author, p. 88. Which take in the following words. I put a 
© charcoal of oak into a glaſs veſſel, with an equal quantity of a certain 
water, and ſealed the glaſs hermetically ; whereby, in three days 
time, the entire coal was, with the heat of a bath, converted into 
two tranſparent liquors, of different colours; which being diſtilled 
off in a fand-furnace, with a fire of the ſecond” degree, the bottom 
of the glaſs appeared as pure and clean as if it had. juſt been taken 
out of the” glafs-houſe kiln. Theſe two liquors afterwards roſe by 
the warmth of a Balneum, equal in weight to the matter of the coal; 
whilſt the liquor which had procured the diſſolution, remained at 
the bottom of the glafs, without having loſt of its weight or virtue. 
any one, therefore, pretends to the alcaheſt, let him do the like, or 
paſs for a deceiver. The univerſal menſtruum, he tells us, may alſo fix 
ome bodies, as mercury for inſtance, fo that they ſhall not eaſily re- 
cover their volatility. See Helmont, p. 3 80. 1 24. p. 776. U. 11. p. 628. 
F. If, after having once volatilized the ſolvend, it be diſtilled there from, 
_ the body is left pure inſipid water, equal in quantity to its original 
ſelf, but deprived of its ſeminal virtues. And this muſt be the caſe — 
NA 5 28 3 | | | | 1 
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all the bodies in nature. Thus if gold be diffolved by the alcabelt, . 
the metal firſt becomes falt, Which: is potable gold; but when the wen- 
ſtruum is diſtilled therefrom, tis left mere elementary Water. Whence 
it appears, that pure water is the laſt production or effect of che aleaheſt. 
See ien; ß! OT In. 
8. It ſuffers. no change or dimination of force by diſlolving © the 
bodies it works on; and therefore ſuſtains no rea- ction from them; be- 
ing the only immutable menſtruum in nature. Our author calls it, K 
ce virgin that refuſes the embraces of every ferment, becauſe it can figd 
* nothing like it ſelf where with to unite; and the principal of ſalts that 
© has the power of pervading all bodies, {whilſt it ſelf remains un- 
© changed thereby.” Hence he calls it, Ligubrem aternum, the immor- 
«ral liquor; Which, ſays be, has no equal; bor as there is in all nature 
* but one burning and conſuming fire; ſo is there but one liquor ca- 
„ pable of diſſolving all bodies into their primitive matter, without 
e receiving the leaſt change or diminution of its virtues.” See Hel- 
mim, p. 45+ u. 15. P. 94. u. 27, 28. p. 678. u. 12, P. 628.265. u. 11. P. 628. 
9. Tis incapable of mixture, and therefore remains free from fermen- 
tation and putrefaction; coming off as pure from the body it has diſ- 
ſolved, as when firſt put thereon ; without leaving the leaſt foulneſs 
behind it: for it acts no otherwiſe than 'a peſtle does in a.mortar, by 
grinding to pieces the bodies whereto it is applied, it ſelf remaining 
unaffected or unchanged by the action. See Helm. p. 94, CS. 


10. Tis exhalable, or may be raifed, by a ſand-heat, but not by the 
heat of a Balneum, as we learn from the diſtillation of the wood coal, 
diflolved by means of it; which ſtrange property ſeems repugnant co 
ſome of thoſe above - mentioned. See Helm. p. 56. 88 628. 634.766, Tc. 
. 11, Laſtly, notwithſtanding what was ſaid of its immutability, kis 
not abfolutely incapable of change; but may be altered and ſubdued- _ 
by its equal: and ſuch an equal our author declares. it has, tho he 
never deſcribes it; which, therefore, muſt be a body tharelades the forte 
of the alcaheſt, changes its nature, and deſtroys its virtues. See Helm. 
: The properties here delivered of the alcaheft, are extracted from the 
writings of the elder Helmont; but neither thoſe, nor all the 'informa- 
tion to be gained from the younger, will enable us to form any ſolid 
and ſatisfactory judgment about this ſurprizing menſtruum. The ſan 
being frequently queſtioned by his friends 5 the immortal liquor 
of his father, always ſtudied to return evaſi te anſwers ; aud left them 
in the dark as to the truth of the thing. But when he was once, at 


As . 


my requeſt, entreated to ſay whether his father actually poffefled ſuch : 
o, he acknowledged* he knew not; but faid chat his 


a menſtruum_or n 


father often boaſted of more than be could perform. Theſe properties 
of the alc#hef, may forniſh us With à ericerion” whereby tc examitſe 
the pretenſions of thoſs who would” be thought” to have got , 7 
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of the ſecret. If any. man L 


applies the term, and what are the effects and properties of his par- 
ticular preparation; but whoever would perſuade the judicious that he 


has obtained the alcaheſt of Paracelſus or Helmont, mult ſhew that it 
bears the ſeveral marks and characteriſtics peculiar to that liquor: and 


7 
14 


if it appears to have the ſeveral properties above laid down, you may 


fairly conclude it to be the genuine alcabeſt of Halmont. 


Many are they who haye pretended to this extraordinary menſtruum. 
Starkey, that excellent chemiſt, diſciple to Helmont, and friend of Mr. 


Boyle, was, as well as ſome others, of opinion, that it might be a pre- 
paration from putrefied urine, Hereto they were led by thoſe lege 
of Helmont's works wherein he expreſſes himſelf to this effect: Wiſdom 
* deſpiſes thoſe who are averſe to work upon putrefied urine.” And 
ſpeaking of the Iudus, that is, the human calculus, he ſays, © Putrefied 
„ urine will diſſolve the ſtone.” But he could not mean by theſe or 


the like expreſſions, that putrefied urine was really the alcaheſt ; becauſe 
urine, in what manner ſoever it be treated, always has ſomething ſul- 
hureous or ſaline mixed therewith ; and ate jg would give a 


foulneſs to the bodies it diflolved, and be alt by them; which is 
directly oppoſite to the nature of the alcaheſt. And ſpirit of urine, be- 
ing an alkali, is for that reaſon expreſly declared by Helmont not to 
be the thing. All the other preparations from urine would likewiſe 
ſuffer a change. The oil of urine may be tranſmuted, and the ofa 
alba Helmontiana is alterable by acids; characters no way comporting 


with the alcaheſt, The like we muſt alſo ſay of phoſphorus; which 
has therefore been taken for the alcaheſt, becauſe Helnont deſcribes 


that univerſal ſolvent as 2 thick, ſhining, fire - water; but this will unite 
with Aqua fortis, fly off, and loſe its virtue in the air, flame and be 


entirely conſumed by the fire, mix with oils, and not fix mercury. 
Others will have it to be à preparation from ſalt of tartar; but Hel- 


mom is expreſs to the contrary, as appears by the following words: 


'*& Whoever it is that practiſes. the art of phyſic, and has a concern 


© for his neighbour's welfare, let him learn to prepare ſuch a ſolvent 


© as is homogeneal, unchangeable, and able to reduce all its objects 


« to their original liquid matter, whereby he will obtain the very . 


internal eſſences of things, and ſee their qualities and diſpoſitions ; 
« but ſuch as cannot attain to this ſecret, ought, at leaſt, to learn 
„how they may render ſalt of tartar volatile; by means whereof they 
ſalt alſo will receive a change both from acids and oils. 

If I may be allowed to ſpeak my opinion in this affair, I cannot be- 
lieve the alcaheſt was ever obtained from vegetable or animal ſub- 


may make uncommon diflolutions.” Helm. p. 43. 56. p. 78. u. 25. This 


ſtances; but, if at all, either from ſalt or mercury. Salt appears to 


have afforded Paracelſus an univerſal menſtruum; and in the tenth book 


of his 4rchidexa, publiſhed by the biſhop of Cologn, cap. 14. where he treats 
13 * 8 Ts 


ian pretends to an alcabeſt of a different kind 
from that we haye here deferi „ it lies upon him to ſhew how he 
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ok the preparation of magitteries; we find words to this effect: In 
. « qur other writings we have ſufficiently ſne wn that the ſea, or water 
« js the great element of nature; being the ſeed of all things, and the 
« true mother of metals; which is what no body had obſerved be- 


« fore us; all other authors: deriving: their origin from ſulphur, mer- 


« cury, &c.” Helmont alſo agreed with him in opinion, that water 
was the mother of all metals. But then they tell us, that this ſea-water 
has a quinteflence, which is its ſalt, which when reduced to its higheſt 
poſſible degree of purity and ſimplicity, ſeems to be that firſt menſtraum 
of — which turns mercury into water. The method of making 
this menſtruum, HeJmone thus deſcribes: Take two parts of the element 
« of water, or ſea · ſalt, which has never felt the fire, mix it with one 


« part of horſe-radiſh water, and purify them together, for a philoſo- 


“ phical month, and the falt will thereby be converted into a kind of 


te oil, ſuppoſed to be the ſal circulatum of Paracelſus, and an univerſal 


© ſolvent, which may properly enough be called a ſpirit of ſalt.” But 
this does not appear to be the greater ſal circularurs of that au- 
| thor: for it will not produce the effects aſcribed thereto. I have my 


ſelf made the experiment, and find the digeſtion of the ſalt will ſuc- 


ceed if treated after the manner directed in the proceſs. That Pa- 
7 ſecond menſtruum, or grand univerſal ſolyent, was alſo a ſpirit 


of (alt, ſeems countenanced by Helmont, who in his fourth chapter de 


primo Ente, bids us © diflolve mercury in the ſea, that is, in ſea-ſalt, and 
% putrefy, that is, digeſt, it when diſſolved, till anomalous feces fall 
«© therefrom.” Paracelſus farther ſays, that mercury is an element ge- 
e nerated from ſea-ſalt, which it ſelf is compoſed of water; that all 
«© metals and minerals are made from mercury; that every body ought 


© to be diflolved in its own menſtruum, and firſt to be killed by that 
« wherein there is life; that all things may be compoſed of water, and 
© meliorated thereby, whence at length it ſelf may be converted into. 


te the univerſal medicine, or the philoſophers ſtone.” Avrchidox. Lib. 10. 


And Helmont places the principle of indeſtructibility in the nucleus of 
mercury. The proceſs for the ſecond ſal circulatum of Paracelſut 


begins thus: Run fea-ſalt often in the air, and dry it again, after- 
« wards digeſt it with horſe- radiſh, diſtil and reverberate it in a retort, 
* then diſſolve it in more ſea-ſalt, digeſt it again with horſe · xadiſh, 


« diſtil and repeat the ſeveral parts of the operation till the whole 


* matter becomes a coherent maſs, and all the fixed ſalt remains at 
© the bottom; then ſublime, &c-” See Paracelf. Archidox. lb. 10. This ope- 


ration is exceeding tedious, laborious, and intricate. I have in the ſpace 


of two years made above a hundred experiments in order to obtain 
the menſtruum it promiſes ; but when, at length, I thought my ſelf almoſt 
poſſeſſed of ir, I could go no farther than to the ſubliming part; for I 


never found out what it was to ſublime à pure fixed falc in ſea-ſalt. 
We ſee then that Paracelſus ſeems to have had two kinds of principal” 
menſtruums, a faline one, or ſea-ſalt rendered exceeding e 
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and another that was metalline, conſiſting of mercury converted by the 
former into a mercurial water; which proving capable of diſſoloing all 
things, might poſſibly be the alcabeſt. And this is all I could ever 
gather from the writings of Paracelſus and Helmont, with relation to the 
univerſal menſtruum; which, from their times, has employed the ſtudies 
and labours of ſo many famous chemiſts, with great expences, to 
Ee tht i ly m nm èͤ , 8 
Having gone thorough the ſubject of menſtruums, and explained every 
other part of our definition atfirſt laid down, except what relates to in- 
ſtruments properly ſo called, we come now to the conſideration of theſe. 
Chemiſtry we ſaid was an art that by means of certain inſtruments changed 
ſenfible bodies, capable of being contained in veſſels, ſo that the alterations they 
underwent might become viſible. Whence all theſe changes are to be mado _ 
in veſſels, by means of certain inſtruments, which, therefore, tis in the laſt 
be to:defcribe. mn hh ng od 8 


+ Of ImeTRuUMENTs, properly ſo called.” | | 


£ 


' Chemical in- © LL the parts 'of the materia chemica, whilſt under examMarion; 
 Aruments, what, muſt be contained in proper veſſels, to keep the matter from 
running into, or mixing with the fire, or fewel, employed; and theſe 

veſſels ought ſo to reſtrain, moderate and determine the heat upon the 

bodies expoſed thereto, that the operations may receive no hindrance: 

which end can only be obtained by means of proper chemical inſtru- 

ments. Proper chemical inſtruments, therefore, are the bodies by means whereof 

the moving cauſe, or fire, is applied and determined to the ſubjefts propoſed ta 

be changed, in a manner capable of effefling that change. Such inſtruments 


£ 
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Chemical veſ. Memical weſſels are hollow bodies fitted to contain the ſubjełis to be 
gels, bu. changed, as well during the time of their, change, as before and after 

it is effected. Theſe veſſels differ. from one another in reſpe& of their 

| r ge om figure ; and are made of three different bodies, meral, earth, 

. an A i #4 e e . 5 103. 8 0 £3 ii 3 # 
Abe metallipe. © Mer alle veſſels have two inconveniences ; being apt to foul or change 

. ttzhe nature of the ſubject, as particularly of acids, which will corrode 


them; and fuſing with a violent heat, which would ſoon have this effect 5 


where tin and lead are concerned. But when neither of theſe incon- 
yeniences is to be feared; metalline veſſels are the moſt uſeful; and will 
fer nothiug to tranſude thro their pores. They are generally pre- 
ferable When they can be defended from the coldneſs of the air, which 
might happen to crack or ſplit. them; for they will endure a great 
violence of fire without being deſtroyed thereby; eſpecially if made 
of iron that has been once fluxed; Which will cauſe it to ſuſtain 
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See Fig. 10 «nd latter caſe, only ſingle veſſels, ſuch as pans or diſhes, melting · pots, 


6 
Nate 1. 


of the direct proportion of the orifices of the containing ve 


crucibles, teſts, &c. are employed. But when things are committed to 
a cloſe ſire, numberleſs different veſſels may be uſed; tho all of them 


are reducible to two kinds, vix · the cylindrical and the conical. Veſſels 
of à true cylindrical form are very rarely 128 in chemical ope- 
rations. Cucurbits come the neareſt to it, which are frequently made choice 


of where a diſtillation is deſigned to be uniformly carried on. Conical 


veſſels are of two kinds; the figure of the cone being erect in ſome, 
and in others inverted, The former riſe taper from a broad circular 
baſe; whereby the ſides approach one another the neareſt at the top. 
Theſe we make uſe of when we deſign to hinder the aſcent of the 
bodies enpaſed to the heat; for the inclination of the ſides. of the 
veſlel will here proye an obſtacle to the riſe and eſcape. of the fumes 
which might otherwiſe fly off. The latter, or inverted conical veſſels, 
riſe broad from à narrow circular baſis, and open in a wide mouth at 
laſt. And theſe are employed, with a view, contrary to the former, 
to ſeparate and obtain the more fixed parts of bodies from thoſe. which 
are lighter and more volatile: becauſe the ſides of theſe veſſels obſtru& 


not the riſe and ayolation of the more fugitive matters ſubmitted: to 
the action of the fire. A true knowledge of the nature, uſes, and ap- 


plication of all the chemical veſſels depends upon rightly conceiving the 


reaſon of their different ſtructure. If a veſſel were perfectly cylindrical, 


it appears from geometry and hydraulics, that the fire, acting in ſtrait 
lines upon any 27 . lying at the bottom thereof, would give it a 
motion directiy upwards; and that this motion would not be reſiſted or 
altered by the ſides of the veſſel, But ſhould theſe ſides converge to- 


- wards the mouth, and ſo give a conical form to the veſſel, much of the 


matter. that was raiſed by the fire would | impinge, or ſtrike againſt 
them, and thereby be obſtructed in its elevation; for no more parts 
would no be carried off than what never ſtruck againſt the ſides, or could 
overcome the reſiſtance they make to the force where with ſuch parts tend 
upwards-. - If, therefore, the mouth of the veſſel were infinitely ſmall, no 
particle could eſcape thereat ; and all thoſe that roſe would then fall back 
again; on the other hand, if the veſſel had no ſides at all, but was entirely 
flat, or ovary way perfectly open, it ſelf would not in the leaſt obſtruct 
the riſe and eſcape of the volatile parts. Hence we ſee the reaſon 
why cupels are made flat, with little or no ſides belonging to them; 


and why diſtillation is the eaſier performed in ſuch veſlels as are both 
low and wide. Diſtillation, as commonly conceived, is the aſcent of 
certain moiſt particles in the form of a vapour; and conſequently muſt 


proceed in proportion to the height, and the obſtacles that might an 
way retard it: it will therefore always be in a ratio e 
e d 


the reciprocal of their altitudes. Thus if the ſame matter were, with 


che ſame heat, to be diſtilled. in two cucurbits of equal heights, 251 
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| Theory of OHR diana; 375 
of different diameters at their mouths, the quantity of liquor gained 
by the operation would be as thoſe diameters. Thoſe bodies, therefore, 
which are diſtilled with difficulty, ſhould be committed to a broad and 
low veſſel; and ſuch as are very volatile, ro a narrow and à tali ones 
Thus by nicely adjuſting and ſuiting your veſſels, rectiſied ſpirit of wine 
might be brought to boil below, whilſt no particle ſhould riſe ſo hig̃xẽæ 
as to eſcape into the air; or mercury be agitated with a violent fire wich- 2M 
out ſuffering any loſs, c. And by this means it is, that ſome: uncoms! © 
mon and 3 things have been performed in chemiſtr . 
The prineipal veſſels requifite in the practice of our art and ſuch ng 
as we ſhall hereafter have occaſion for, are thoſe which follow. £118 | 
1. A cucurbit, which is a bellied- veſſel, broad at bottom, but nar*teeurbs, © - 
rower upwards, called in the Duich language by the ſame name with . „„ 
Hercules elub, from the reſemblance ir bears thereto; but the Latin cu 
curbita originally ſignifies a gourd, whoſe — 65 is not ill repreſented by 
our veſſel; which, however, ſometimes differs from it ſelf; for it may 
have a neck of equal diameter with the bottom, or ſlenderer or wider 
than that! This veſſel, therefore, is fit for thoſe diſtillations wherein 
the vapour is deſigned to riſe high. mae 207 f 
2. A matras, otherwiſe called a volt. hend, or egg-vial, is a veſſel of a ca · n . 
pacious, roundiſh or cylindrical bottom, joined to a ſlender neck, and con- .,, 
ſequently a ſpecies of the cucurbit; having only a narrower mouth and a 
longer neck than that. If rhe neck of one matras be inverted into that o 
another, the two together make what is called a circulatory veſſel. And ses Fig. 5. 
that inſtrument, or veſſel, which is placed upon the cucurbit or matrat, 
to keep in or condenſe the vapour in diſtillation, is termed a head; as 
in the alembic, which we ſhall-ſee preſently. The marras is of uſe when 
no ſeparation is intended to be made, by the riſe of vapours thro the 


neck, as in extracting tinctures, Gr. 141222 en nt eee aft 

3. A retort is a bellied veſlel, with a bent or angular, and "ſlender Rem. ; 
neck; being an artificial compendium” or improvement of the two for- 
mer; for it anſwers all the purpoſes of thoſe, without the aſſiſtance of 
a head; which they ſometimes require: and diſtillation may, by means 

of it, be performed in à ſimple manner; this requiring nothing to fit uk 
it for that purpoſe belides a receiver.” t.... . 

4. A. receiver is the veſſel employed to arreſt and contain the body Receive, - 
ſubmitted to a chemical proceſs or operation, aſter it is changed by + Fog 
the fire. This veſſel may be any convenient thing, and is' uſually no 
other than a matras, whoſe mouth admits, and receives the bent neck 
of the retort, thro* which the changed matter flows into the belly of the 
receiver, - {192 993 0! l. viow nad 7: noting Wl mow 

We may now. underſtand the contrivance and nature of that manner zong-necks. 
of diſtillation, whereby ſtrong, acid, or ſaline ſpirits are obtained. This 
is performed by a ſet of perforated veſſels, or long-necks, exactly joined and 
fitted one into the neck of another; and ſerving as one long continued 
retort, that ends at laſt in a OR by which means the journey -” : 

| | i cn : 8 | the 
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3 5 Theory of: CHE M1 STA TN | 5 1 8 8 
the vapours being lengthened, they are cooled in the paſſage, tho they 
never riſe high. Were it not ſor this contrivance, which gains — 
to che retort without adding to debright, and may be continued out 
to any diſtance we pleaſe, ſtrong acid ſpirits could never be obtained 
with any tolerable profit or ſafety; for not being able to riſe. high 
enough! in diſtillation to cool themſelves, they would break the receiver 
5 to pieces by coming hot into it; and hence great damage has been 
255 Mo ſuſtained: but by placing the compound retort horizontal, oil of vitriol, 
| Aqua fortis, &c. are readily diſtilled to advantage. , :; + 1 | | 
ö * : Membie. 4. An alembic is an inſtrument of this nature; being no more than a 
N matras fitted with a roundiſh- head, perforated in a ſloping ſtem, ot tube 


3 


& 7 


for the condenſed vapours to paſs, through, which they do in he form 
Fig.s. olf a liquor, into the receiyer. - This inſtrument Was known to Dioſcorides, 


” * ” who. fays,: that cinnabar may be raiſed «s ahi; whence conies the 


: word-alembic, by prefixing the Arabic al thereto. , And hence is readily 
3 underſtood the ſtructure and uſe of the copper alembic, as well as of 


e the cold-ſtill, which nearly reſembles; the glaſs-alembic.; its head being 
Fig. 6 and 7. 28 of pewter, and its bottom of copper, but lower and wider than 
jor, the matras. erred iT of * I . 
.S. A peligan is a ſhort and eaſy combination of all the juſt- mentioned 
Vvoeſſels and inſtruments; being a cucurbit joined to a fixed, blind- head, inthe. 
nature of an alembic, which again communicates with the body by two. 


| *  hollowthandles-riſing out of the oppoſite ſides; whereby diſtillation and co- 
0 S: - hobation are both carried on at the ſame time; the a aſcended in. 
vapour being condenſed; by the head, and aſterwards returned upon the 


matter below, without opening the veſſel, which has only one orifice at 
top to receive the ſubjects of the operation. This, conttivance is greatly 
eſteemed and applauded by the chemiſts, and has been much og | 
| the adept in the preparation of their ſtone ; but it comes dear, and 
bas this inconvenience beſides, that if it be not every where exactly 
dloſed, all the matter it ought to include, eſcapes; and yet if it be 
__ firmly ſhut up, it is apt to break by too great a heat; whilſt a ſmall. one 
| will not prove ſufficient to raiſe the matter. For this reaſon J rarely 
. 5. make uſe of a pelican; but in its ſtead chuſe two matraſſes, with very 
long, ſlender necks, and invert the mouth of one into that of the other, 
„wee T7 in the lower put the matter I would diſtil or circulate. /- This 
1 compound veſſel, or circulating-glaſs, I place in a furnace fit for the 
purpoſe, and lute, the juncture, having firſt well heated the glaſſes to 
rarify and exclude the air contained within them. After this, I ſuffer 
the matter to boil, without, any danger of breaking the glaſſes, which 
would now happen if they were thus joined together in the cold. Thus, 
ſor example, if I would reduce mercury to a red powder, I put a pound 
thereof into an egg - vial, with a long ſtem, and invert an Yor therein; 
2 5 then exppling them to a proper heat, that both the glaſſes may grow 
9 warm, I cloſe the jundure, and commit it to the fire - which will 
now drive up the mercury to the top of the lower matras, and let 
1. { . £ 45.) l 
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it fall back again, till the work is finiſhed; | This veſſel was known - e 
above a thouſand years ago; and had the name of pelican given it from 5 


its action, which reſembles that reported of the bird famous for nou- 
riſhing it PU with its own blood. e SITES neee - > | 
The nature of the bodies to be worked on, their degree of ent. n 3 <4 
lity and fixedneſs, and the parts deſigned to be obtained therefrom, 'or r ES 

the union and mixture to be made thereof, will direct to the proper OR dS 
choice, application, and poſition of the ſeveral veſſels we have here 3 
deſcribed. The more volatile the matter to be diſtilled, or the more 

open and ſubtile the body from whence any thing is to be drawn, the 
higher ſhould the receiver be placed, and the narrower its neck, and that 
of the cucurbit or matras. Thus, for example, if you would ſeparate 
pure ſpirit of wine from the water where with it may happen to be 
mixed, make choice of a very tall veſſel; and, with a proper degree of 


© 


fire, nothing but the fpirit will aſcend into the receiver- But where the gb 

ſubje& to be diſtilled off, is leſs. volatile and ſubtile than that ſpirit, Fe Z 

the veſſel ſhould neither be ſo tall, nor ſa narrow at the top i 

| 7 C — . „ 394 ST 5 259380907749 4 11 1 Q | # 
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TE Urnaces are thoſe inſtruments, or machines, employed in the practice of che. OE don. 
' miſtry, whereby the fire requifite to the operations of that art, is kept * 
together, moderated, aud determined upon the ſubjef to be changed.” Every fur- 
nace, therefore, muſt be capable of containing fire, of reſtraining or 
keeping it from ſpending it ſelf too faſt, and of guiding and. directing 2 
it, as the end whereto it was deſigned ſhall require. Hence we learn . 
that furnaces have a double office to perform, as regarding not only the 
fire, but alſo. the ſubje& to he changed thereby. With reſpe& to the 
former, they muſt have a current for the air, a chimney, a fire-place 
or grate, and a hole for the aſhes; and with regard to the latter, a 
place for the chemical veſſels to ſtand in. 
Thoſe furnaces. are the beſt which are moſt ſimple and eaſy in their Which tbe bet. 
eonſtruction, produce the effe&ts required from them with the leaſt ex- = 
pence and trouble, afford a conſtant and equable RN of heat, and | 
allow their fire to be recruited, managed, and directed with all deſirable 
d dd 
A furnace ſhould perform its office with little 3 that is, it 
ſhould entirely conſume the fewel deſigned to feed the flre, and let the 
whole force thereof be ſpent upon the ſubje& to be changed; without 
any part being loſt, or ſuffered. to go aſide. It ſhould afford a conſtant 


* To theſe might be added numberleſs o- I here to deſcribe any more: the commo- 
ther kinds of. yeſlels, differently comtived to | dious preparation of vendible \commodities in 
anſwer the ſame or different ends z but ſince: | large quantities, and to the/ greateſt” profit; 
2 courſe of chemiſtry. may very well be car- | being foreign conſiderations, tegatding the 

ried on with theſe few ſimple ones, and the | trade of chemiſtry rather than the ant, | 
aflitance of teſſ and cr 7 5 it is edleſs 5 4 FTC * CE: 2 
es e | 4 degree 
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degree of heat, that the fewel may have its effect without loſs of 
time, and not at every turn require the preſence and aſſiſtance of the 
.artiſt. The heat ſhould alſo be equable, becauſe every degree of fire 
has different effects upon the ſame, ſubject. So that when à chemiſt is 


requeſted to change a given body into one of another ſpecies, with 


an aſſigned degree of fire, if he ſnould happen to vary that degree, he 
© would never obtain the production required. This ought to be heed - 


fully attended to in chemical operations; for if the fire ſhould once be 


"lowered when it ought to have been raiſed, or kept up to the ſame 
degree, tis in vain, to expect à perfect production from the operation; 
how much ſoever you afterwards increaſe, or carefully regulate the fire. 

The perfection, therefore, of furnaces conſiſts. in being eaſily made, 


and of cheap materials, ſo as to ſuffer the fire to act equably on the ſub- 


ject in any aſſigned direction and degree; which will depend upon the 


quantity of fewel made uſe of, its nature, and the current of the air 
.thro*' the ſame, The fire that is every way encloſed and guarded. from 


the air, or every way equally expoſed: thereto, will ſoon be totally ex- 
tinguiſhed ; but the more it is determined and confined to the object, 


the greater force it will exert thereon, and vice verſd. Thus when the 


rays of the ſun are collected by a burning concave, and all are directed 
to one point, called the focus, their force is exceeding great, and pro- 
ductive of wonderful changes in bodies. And the like is practic 


in furnaces ; . the beſt whereof are reckoned thoſe which afford 5 : ö 


greateſt or moſt ſuitable degree of heat, with the leaſt quantity 
ewel. There are various kinds of chemical furnaces, both portable 
and fixed, deſcribed by different authors; but the moſt commodious, 
and generally uſeful, or thoſe proper for our ſucceeding cqurſe, are 
the l l R gta nd 8 
1. The firſt which occurs, as affording the moſt temperate and equable 
warmth, is the athanor, otherwiſe called the tower-furnace, the phi- 
lofophical furnace, and furnus pigri Henrici; the heat whereof may be 
made not to exceed that of the human body in a healthy ſtate. 

Its ſtruQure may be this: Ere& a concave parallelopipid, as ABG, 
of any proper material able to endure the fire; let an iron-grate be 
placed therein at F E, and above this let there be a hole of any ſize at 

R, thro' which the air may enter ſo as to direct the action of the 
fire between the two ſides F, E. „„ „„ 

Suppoſe, alſo, a plate of iron, in this caſe uſually called a regiſter, 


Fitted into the hole at DK, which by admitting or excluding the air 


wil ſerve to regulate the fire, or determine the degree thereof. 


Now when the vent AB is ſtopt with a dome or cover of iron, the 
heat of the fire upon the grate, aſcending parallel to the ſides of the 


furnace, and being ſtopped by the cover A B, will be reflected, and kept 
in; ſo that we may eaſily meaſure the degree of heat by a thermometer; 
and according as it proves too great or too ſmall, the hole at DR 


may be the more cloſed up or opened by means of the regiſter. e 
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thus the heat of this furnace may be meaſured, intended, and remitte li | 
at pleaſure; for the more air is let in upon the burning fewel, by 5 
withdrawing the regiſter, the greater will be the heat, and vice ver. 
And by this contrivance, tis poſſible to keep up an equable and mo-xk 3 
derate degree of heat, for the ſpace of ſeveral weeks; the ſire- „ EE: +» Y 
CDEF being at firſt filled with fewel from FE to C , 'will:confume N 
gradually, letting fall the aſhes into the hole G. DHIK is the 
lace of the ſand- heat, and L H MN is the chimney. This furnace is ä 
of uſe in all caſes where we require one determinate, moderate, and | 
ble heat; tho I have diſtilled ſpirit of hartſhorn by means thereof, 
2 e e on other occaſions, heated the iron- cover, or dome, even 
2. I have two kinds of digeſting: furnace, both of my own contri- peas 
vance; the one made of potters clay, the other of wood. The: firſt is 277. b . 
ſomewhat roundiſh or cylindrical ; and in its fire - place receives a ſquare © 5 | 2m 
tile, made of the ſame kind of clay, whereon I place a glowing coal, * 
firſt burnt till it yields no more ſmoke, and afterwards cover it with ; 
clean turf-aſhes, ſifted lightly thereon, without preſſing them down, 
to the thickneſs of an inch. Then ſhutting the fire-place with its door, 
I can by this means preſerve an equable heat, without diminution, for 
ſeveral hours, or till the glowing coal is totally conſumed ; after which 
a freſh one may be ſubſtituted. The veſſel containing the ſubject, be- 
ing placed at the top, is to be covered with a dome, having a round 
hole in the middle to give paſſage to the neck of the veſſel, ſo as ex- 
actly to fill up this upper aperture of the furnace, and lie with its neck 
bedded in a cavity made on purpoſe to receive it. Things being in this 
poſture, the fire may thus be kept equable at little charge, without any 
need of a chimney, and without ſmoke or other inconvenience. This 
furnace is principally uſeful when any digeſtion or diſtillation is to be per- 
formed with a gentle heat, that ought not to be remitted. Aud thus 
2 os hr continued an operation of this kind for nine months 
* My wooden digeſting- furnace, is made in the form of a parallelopipid . se R. 
Its ſtructure is now generally known, and much the ſame with the 
foregoing. Tis highly uſeful on many occaſions, and labours under 
but one inconvenience; and that is, being made of wood, tis apt to 
crack with the heat. The fire in it is maintained with very little ex-- 
| pence, and may long be kept in an uniform degree, without any conſide - 
rable variation, ſo as to make plants grow, G. 

4. The fimple furnace for the cold. ſtil, made uſe of in drawing cala h 
the odoriferous, or exhalable waters of recent vegetables, is made in Ne 
brick- work to receive a ſhallow, copper body, fitted with a large, co- 
nical, pewter head, to condenſe the vapours raiſed by a. gentle hear, 
and turn them into liquor, to be tranſmitted. into the receiving: veſſel 
thro? a roſtrum fixed to the fide, near the bottom of the head. = | 
means of this ind of furnace, we come to know what it is which. | +. 

| | ; TR ſpontaneouſly. : 2 
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380% Theory of CnnmieTRY. - 
„ * _ ſportitamncoufly exhales from vegetables by the warmth of the 
er- Rad, e, F. The common furnace for diſtilling all kinds of waters, from vegetable 
1 es. or Ades ſubſtances, is of 1 and is made to receive a, PLA. 
8 556, Tt body, placed in the midſt of brick-work, after the manner of a copper for | 
. SO, brewing, with its metalline head; the beak whereof is joined to a ſpiral = 7 
7 tube, or worm of lead or pewter, that runs its winding courſe thro? a large 3 2 
+4 veſſel of cold-water, called the refrigeratory, ſo that by means of along W-- 
| deſcent thro' ſuch a veſſel, the diſtilled liquor is made to come off — 1 5 = 
tho the matter in the copper-body ſhould boil ever ſo faſt; whence it 
does not endanger the breaking of the glaſs · veſſels, which here perform 
| | | the office of receivers, as it would do, were it to come over boiling 
N f boot into them. This furnace greatly ſhortens the work of diſtillation, 
= aAncdl renders that performable in a few hours, which otherwiſe could 
_ ., not be effected in the ſpace of many days. But when the matter to be 
2 | diſtilled is volatile, and requires only a ſmall degree of heat to raiſe 
0 it, there is no occaſion for the worm and refrigeratory ; but the li 
: may immediately be received in a proper veſlel, as it falls from the 
| | roſtrum | of the ſtill- head, or from a tube that paſſes without winding 
| % d „ 
BalneumMaria. 6. The bath furnace, balneum maris, or balneum Marie, is a copper bod 
of water, receiving another fitted with its head or alembic; and this 
Mets compound alembic is to be ſo placed, that the fire applied may make 
the water boil; which being conſtantly kept in that ſtate, will afford 
the ſame uniform degree of heat, tho the fire be great or ſmall. This 
furnace is of uſe in diſtilling all kinds of ſubtile or volatile ſpirits and 
waters, as thoſe of roſes, &c. without danger of {poiling their flavour by 
| n them to the ſtill; as alſo in rectifying ſpirit of wine, G. 
Sand: furnace. 7. The ſand-furnace is deſigned to convey heat to the veſſel by the 


MMIII 


S 
= 
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i Fig. . interpoſition of ſand, which, being contained in an iron - pot, receives 
1 1 the action of the fire below. This is uſed where we require a greater 


degree of heat than can be given by boiling water; and may be raiſed 
| | ſo high as to melt the veſſel, or make it red- hot. 
=: Wind-furnace, 8. The wind-furnace, melting- furnace, reverberating=furnace; or aſſaying- . 
Sit. 5 and 6, furnace, is deſigned to give the moſt violent degree of heat, which may 
5 beſt be effected by making it of an elliptic figure; provided the ſurnace 
be ſo contrived that the grate ſtands in one focus, and the veſſel con- 
taining the ſubje& in the other: for as it is the nature of fire to go of 
every way in ſtrait lines from the centre to the circumference; tis ma- 
nifeſt from mathematics, that all the rays which go from the lower 
focus of the ellipſis to the circumference, will from thence be reflected 
| | to the upper; and conſequently, if the fire be placed in one focus of 
5 the ellipſis it will produce a violent degree of heat in the other. And 
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| : © -* The filings of iron are ſometimes uſed inſtead of ſand, for this purpoſe, as conceiving 
i | a much greater degree” of n en that d IL Te 3 
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after the ſame manner a furnace may be erected for diſtilling acid ſpi- 


rits, or the like, with a naked fire and earthen; retorts. 


381 


9. But of all the various kinds of furnaces invented by chemiſts, the Pr«botic fur- 
arabolic are thoſe which throw the greateſt heat upon the matter to 
be changed, in proportion to tlie quantity of fewel employed. Theſe Fig. 7. 


are built in ſuch a manner, as that the plane of the grate may paſs. 


thro' the extremity of the abſciſſa, and be at the ſame time perpen- 
dicular thereto ; the veſſel containing the ſubje&, being placed in the 
focus: for *ris mathematically demonſtrable, that all the rays, which 
here tend perpendicularly upwards from the plane of the grate, after 
they once arrive at the ſurface of the parabola, are thence reflected 


back to the focus; where they produce the greateſt poſſible degree ” 


of heat, in proportion to the quantity of fewel; which is not - ſo true 
of the furnaces of any other figure. bk th Pe wh , 

But a knowledge of all the various kinds of furnaces; is better ac- 
quired by inſpection, and being converſant in the laboratories: of che- 
miſts, than by any deſcription we can give of them *: tho what is here 
delivered upon the ſubje&, will ſuffice for our purpoſe, and furniſh us 


vith all the. furnaces we need. hereafter employ in our courſe of ope- 


LUTES.. 


and keep in the internal air. Such a matter is requiſite to the due 
performance of diſtillation, in which the veſſels concerned are ſo ſtrictly 


to be joined together, as that no part of the contained ſubje& may per- 


1 the word lute, chemiſts underſtand ſuch a matter, as being | Herend kate, defined, 
upon the junctures of communicating - veſſels, will exclude the external, 


ſpire, or be loſt. The lute, ot cement, commonly uſed in the diſtilla- The common 


are not of an acid nature, .is-made of linſeed. meal, well cleared of its 
oil by expreſſion, and mixed up into à paſte with as little water as 
will ſuffice for that purpoſe. This is an admirable kind of lute; for 


being ſpread upon the junctures of veſſels, it 8 acquires the hard- 


neſs of a ſtone; and yet upon occaſion, may be readily ſhaved off again. 


But in the diſtillation of acid ſpirits, we muſt have recourſe to a. lute of u, 


tion of inflammable, alkaline ſpirits, waters and other liquors, which 4e. 


a different kind, called. by the name of ln, ſapieniz,: or the luting ofce fe. 


* The buſineſs of -furnaces, tho ĩt has been will ſerve very well for the common es 
treated of by almoſt. all chemical authors, of chemiſtry, or the following courſe of ex- 
ſeems capable of great improvement. A know- Pants; but the larger work requires a 
ledge of mathematics, and of the properties of 


happen to be maſters of more knowledge than 
| they get our of the fire, Thoſe hete deſcribed! 


| table contrivance, to leſſen the expence, and 
the air and fire, will enable us to conſtruct | yer perform the operation in as great perfection 

them to more ad e than; hath. hitherto] as if it were done in miniature: but this con - 
been practiſed „ who chan ſideration belongs to the trader more than ihe 
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Theory of CHEBMISTRT. 
the philoſophers ; the common ſort being not all fit for this purpoſe, 
The philoſophical lute is compoſed of colcothar, or the caput mortuum 
of vitriol, boiled in ſeveral parcels of freſh water, till the decoction at 
length becomes inſipid, or retains no ſaline part of the colcothar ; 
which being now reduced to a perfectly dry powder, and kept a- part, may 
be mixt occaſionally with an equal quantity of quick-lime, and à ſmall 
proportion of the white of an egg, firſt well beat with a ſpoon, ſo as 
to make the whole, with great expedition, into a paſte, to be uſed the 


moment it is formed; otherwiſe it will grow too hard and unfit for 


uſe. This lute being thus rightly prepared, and ſeaſonably applied, 
will by heat ee hard as glaſs ir Kei and ſuffer no liquor oy 


eſcape it. But in caſe it ſhould-crack, as it ſometimes will, new mult | 


be applied, to fill up the interſtices. But there is a much readier way, 


which I ſometimes uſe, of making a paſte for this purpoſe; which con- 


fiſts only in taking a proper quantity of potters- clay, and working it up 


4 


with ſand; between the fingers, till it will no longer ſtick to them; and 


this with as ſmall a quantity of water as poſſible. Glaſſes being 
luted with ſuch a compoſition, „ to be dried upon them, 

and the operation repeated or amended, if any cracks ſhould: happen in 
it, will, in ſome caſes, be kept ſufficiently cloſe for the purpoſe above- 


ment ioned. Or a ſtill ſhorter and eaſier way may be to ſoak a hog's 


bladder in water till it begins to corrupt, and acquire a nauſeous 


ſcent ; which being afterwards applied to the junctures of glaſs-veſlels, 


a part of the glaſs. ' 


and gently dried, will ſtick almoſt as faſt thereto as if it ſelf were 
Mr. Boyle ſupplies us with an excellent cement to ſtrengthen and hold 

crack id glaſſes together, ſo às to fir them for farther aſe. This cement 
he made of the fine ſhavings of old fat cheeſe, and an equal quantity 


of quick- lime, worked together with a little water, and ſpread; like a 
plaiſter, upon linen, to be applied along the crack. But the cheeſe 


* 
„Lutte coat - 
. 3ng of retorss, 


and the quick-lime are to be kept ſepatate, and not to be mixed till 
the cement is wanted; and then, too; the mixture muſt” be made with 
great expedition, or elſe it will grow hard and anfit for the office. 

When cracks happen in the furnaces, they are to be filled up with a 
late or cement made of ſifted aſhes, and a ſmall quantity of water, well 
mixed and worked together; for a paſte thus prepared; will admirably cloſe 


theſe gapings, and at the ſame time endute a moſt violent heat. There 


are ſeveral occaſions in chemiſtry which require the uſe of glaſs-veſſels 


There is another cement made uſe of by ture of linſeed oil and ceriſe; made, by inſola- 
: ſome chemiſts of London, to anſwer te m tion of decoction, into © petfeWMly white bal- 
end, . of ſifted wood-aſhes, beat up ſam, and afterwards ground upon à marble 
to a due conſiſtence with the white of eggs, | with freſh ceruſe, till” the whole fs perfect 
and a little gum · water. The ſame'ſervice may, | fine, and become of the conſiſtence of an 
in a more excellent manner, be had as well rl | unguent. This dries flow indeed, but is very 
cracked glaſſes as broken china, or'the like, | . — VC 
from what the painters call drying oil, or a mx -/ 0D 
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_ Theory of ExntiarsTny,  _ 
in a naked fire, whereby they would be made to flow, unleſs defended 
from the violence of its action; as they may be by means of a cement, 
already mentioned, made with potters earth and ſand. Thus in the 
ſeparation of quick. ſilver from other metals, where with it is amalgamated; 


in the recovering of the ſulphur from cinnabar or æthiops mineral, in the 


preparation of Ens veneris; or, in the like caſes, we are obliged to give 
our retorts a caſe to keep them from melting in the fire. This caſe for 


their defence is made by mixing ſuch a quantity of common ſand with 


tters clay, as will ſuffice to take off its unctuoſity, and prevent its 
ſicking to the fingers; then with a ſmall quantity of water, it may be 
reduced to a paſte, which being ſpread to the thickneſs of half an 
inch, or leſs, upon the whole external ſurface of a retort, and ſet in a 


warmiſh place to dry gently, it will become hard, and enable the glaſs 


to endure a ſtrong naked fire. But if, in drying, the paſte happens to 


crack, it muſt be mended with ſome of the ſame, as before, and dried 
rather more gently. And this method of defending retorts, is, among 
chemiſts, called by the name of cwarig. 22 „„ 


© Theſe are all the kinds of cements abſolutely neceſſary in the practice 
of our art: "and thus, at length, we have diſtinctly gone thro” the 
whole apparatus or theory of chemiſtry, and are now prepared to proceed 
to the practice. 5 5 e 
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Exhibiting a chain of Si" 1 hy * ide 
gent: mentioned in the ſecond pars, on the ſeveral ſubjefts of 
three kingdoms, vegetable, animal, and foſſil; in 4 


Es method, proceeding, ſtep by 7 ep, from the 1. ts 
. oy and nid e! fo the of N 4 be bo 


INTRODUC „ 
Te 77 1 E are now prepared to enter upon the third and laſt part 


of our undertaking ; the performance of thoſe operations 
W 1 whereby a chemiſt directs his inquiries into natural bo- 
AWAW/.45 dies; and from whence he forms his doctrine about them. 
CVS * Chemical operations, otherwiſe called proceſſes, are no a 
— more than particular methods of changing the bodies de- | 
ſeribed in the foregoing theory, by means of the inſtruments there enume- 
rated, ſo as to render the changes they ſuffer obſervable to the ſenſes, 


_ more n, a chemical 8 is ſuch an * 0 
; re 


* 


— 
* 


| fire to any part of the materia chemica, as may eſſect a change therein, yer 


leave it capable of being compared with what it was before, | 
The principal reaſon why chemiſtry has been condemn'd and ſlighted by 
ſome men of eminence in the world, is the bad order hitherto obſerved 
in delivering theſe proceſſes or operations. For, chemiſts have given us 
the hiſtory of their experiments in ſuch a diffuſive, tumultuary and miſ- 
cellaneous manner, as renders them exceſſively diſagreeable, tedious and un- 


inſtructive. When they treat different ſubjects, of the ſame claſs, in the 


. Tame. or a ſimilar manner, they would have their readers believe they 
give them different proceſſes ; but, in reality, the caſe is otherwiſe : and 
were it not, yet to a learner it would be no more than an idle and uſe- 


leſs repetition of the ſame thing. In order to inſtruct a perſon how to 


diſtil the water, or gain the eſſential oil, of any plant whatſoever, nge 
need only be taught the method of doing it in roſemary, for inſtance, 


and not in a thouſand different herbs ; which would be multiplying ex- 


amples to no manner of purpoſe; becauſe all other vegetables are to be 


managed in the ſame manner, with the ſame inſtruments, to the ſame 
end. We, therefore, purpoſe to retrench this redundancy of the chemi- 


cal writers, and only give the neceſſary, the uſeful and inſtructive part 


of this valuable ſcience, in a ſelect number of general proceſſes, ranged 


in ſtrict geometrical order. Beginning with ſuch as are moſt ſimple 


and eaſy, we ſhall proceed, ſtep by ſtep, to the more difficult, complicated, 
and laborious ; ſo that the firſt will lead to the ſecond, the ſecond to the 


third, and all have a mutual connexion with, or dependance upon, one 
another: whence the whole number, taken together, will make an entire 


chain, or ſyſtem, of chemical operations; 15 one whereof is a canon, 
example, or ſtandard- rule for performing all others of the ſame kind. 


The advantages of ſuch a method are very conſiderable ; for it will ne- 


ver ſuffer us to omit, in the foregoing, any particulars neceſſary to the 
ſubſequent proceſſes; nor oblige us to repeat any ſingle operation: ſo 
that by this means, tho the objects of chemiſtry are numberleſs in every 
claſs, and the changes to be wrought upon them infinite, we ſhall 


clearly and ſatisfactorily exhibit the whole art, in one collected, uniform 


view ; the proceſſes made choice of being all of them general, as well as 


particular; and together ſhewing the manner of performing all ſorts of 


chemical operations; being themſelves the elements of the art. 35 
The general manner in which ſuch a courſe of proceſſes oughK to be 


conducted, is, (1.) Strictly to ſurvey, and examine every ſubject, with 
all our ſenſes, before tis committed to the operation; and, as much as poſ- 


ſible, to keep to the ſame ſubject in different proceſſes. For if we 


Mould draw our oil from roſemary, our water from mint, our fale 


from lavender, and ſo make uſe of a new plant for every opera- 
tion, we ſhould run into great confuſion; and never learn all the 
ſubſtances obtainable from any one vegetable. (z.) To deſcribe the 


operation, and the manner wherein it is to be conducted. (30% To 


1 - 


INTRODUCTION. 


mine the + remainder, ' or what is left behind after the operation is 
finiſhed ; and compare it with what the ſubje& was originally. (J.) So 
far as is neceſſary, to deſcribe the apparatus, or inſtruments, made uſe of. 


(s.) To ſubjoin what ariſes of uſe, or may be deduced, from every ex- 5 


riment, by way of corollary, with regard to natural - philoſophy. 


(7.) And, laſtly, with all poſſible exa&neſs and fidelity, to point our 3. 
the medicinal virtues of [ſuch particular ee of the art, as, 


by competent experience, have been found to deſerve it; to ſhew how they 


are applicable in the practice of Tn ; to what diſeaſes they are 
Ole 


particularly ſuited ; and in what s they ought to be given. But 
we are not to expect that every chemical operation muſt needs preſent 


us with ſome excellent medicine or other, as the major part of che- 


| miſts have fondly imagin'd ; for this art is ſo far from being a ſlave 
to the narrow views of pharmacy only, that it deſerves to be united 
with many of the nobler ſciences ; and, in particular, with natural 
philoſophy, of which tis, without diſpute, the principal branch. . _ 
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give an account of the effects that are produced. 5 (4 I 
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0 | Exhibiting a Cour ſe of ProcEs 1 upon 
VAXOE TABLES; the moſt ſimple and re- 
Soluble of Organical Bodies. 
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A wegetable HE order we have preſcribed ourſelves requires us 
ſabjec to be to begin our operations with a ſubject, which, of 
choſe for the fo all others, is at once the moſt ſimple, eaſieſt reſol- 
_—_ 985 vable, or whoſe parts are ſeparable by the ſmalleſt 


force, and ſuch as will ſerve fora baſis to the experi- 
ments that are to follow: it can, therefore, be no 
other than one taken from the vegetable kingdom 3 
— — for, bodies of this claſs are reſolved, analyſed, or 
chemically treated with more eaſe than animal or foffil ſubſtances. Ve- 
N alſo, are of a more ſimple ſtructure than animals; whoſe bodies 
being compoſed of the former, makes the knowledge of vegetable — 


Proceſſes upon V/ egetables. 


jects requiſite to the underſtanding of the animal : whence our inquiries 
into their nature ought to begin with vegetables. Twould be highly im- 
proper here to ſer out with foſſils; for, tho' theſe are more ſimple, or in- 


organical, than the bodies of animals and vegetables; yet they want ſeve> * 
ral other qualifications ; in particular, they require too great a vio- -.. 


lence of fire to work upon them; and ſuffer too great à change in 
their reſolution, to be fit for this purpoſe. At firſt ſetting out we re- 


quire only a bare ſeparation of the parts, and not a perfect tranſmuta- 


tion of the ſubject. Gold is a very ſimple body, indeed, but ex- 
ceeding difficult to analyſe. On the contrary, recent vegetables contain 
a water, which evaporates with a very gentle heat, and is therefore Fay 
obtainable; whence theſe are much properer ſubjects than foſſils, tobe fi 
treated in a courſe of chemiſtry ; and ought likewiſe, on account of their 
ſimplicity, as well as the ſhare they have in compoſing the bodies of ani- 
mals, to precede them. But the plant made choice of for the ſub- 
je& of our firſt operation, ſhould be freſh gathered, and in its per- 
fection; otherwiſe it. would not afford the volatile part we ought to. 


ain from it, By making choice of ſuch a ſubject to begin with, we. 


| ſhall obtain a method of examining into the compoſition of all bodies, 
by ſeparating them into the parts, or ſimple ſubſtances, whereof they 
were originally compoſed ; or of taking bodies to pieces after the 
ſame manner as they were naturally put together. 'To know what the 
body of an animal is, we ought firſt to know what it feeds on; 
and, if we would know the compoſition of human blood, we ought 
firſt to be ſatisfied as to the food made uſe of by mankind : and the food 
of all animals conſiſting ultimately of vegetable ſubſtances, tis evident we 
ſhould begin our proceſſes with theſe. | 


2. The inſtrument of the firſt operation, or the thing which the artiſt di- bas infr- 
rects and applies to give the motion made uſe of in it, ſhould be (1.) moſt en 110 5 


bject. (2.) It ſhould. be univerſal, or ſuch as may conſpire in every 
| ſubje&. (4.) And, laſtly, it ſhould leave the ſeparable parts diſtinct, or 


blend them but little together. To all which characters there is no- 


thing ſo well entitled as a clear, ſoft, equable fire. Fire is the ge- 
neral inſtrument of chemiſtry ; and therefore a ſmall degree of it will 
very well coincide, or conſiſt with the greater, required in other ope- 
rations. And a 2 fire will not much confound, but only ſeparate 
the parts of the ſubject. Thus, if quantities of ſpirit of wine, water, 
oil and ſalt were mixed together, and the whole expoſed to a ſoft heat, 
the ſpirit would riſe firſt, the water next, the oil third, and the ſalt laſt; 


provided the heat were ſtrong enough 10 carry it up: whereas, if a 


pure and fimple, or ſuch as will impart but little of itſelf to chef. ** ns 


vehement fire had been at firſt employ d, the- ſeveral; bodies would have 


all riſen confuſedly together, and no inſtruction have been reap'd 
from the proceſs. But, a clear, ſoft, equable heat, applied to a freſh- 


gathered plant, or volatile vegetable ubject, will produce diftin& and 
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clear effects; the uſes whereof are very extenſive, and ſerve to inſtruct 
us in the nature of all other chemical operationss. « 
3: Again, our firſt proceſs ſhould be, (1.) independent and abfo- 
lute; or require no other to precede it. (2.) It ſhould be performable 
with the greateſt eaſe. (3.) It ſhould be exceeding ſimple, or the 
leaft complicated of any known operation; and conſequently muſt 
require the feweſt agents, the ſmalleſt action, and the leaſt apparatus. 
(3 It ought, as was ſaid of the inſtrument, barely to ſeparate 
the parts of the ſubject; and by no means to alter, confound 
or tranſmute them; but leave them in ſuch a ſtate, that farther 
experiments may either be made therewith, or when joined together 
again, they may nearly exhibit the thing as it was at firſt. This is the 
true nature of ſeparation, whoſe office it is to preſerve the genuine parts 
of a compound diſtinct, without alteration. Motion is the univerſal 
cauſe of change in bodies, except in thoſe that are elementary; and, 
according to the degree thereof, the greater or leſs alteration it occa- 
ſions. is poſſible, by motion, or 12 to change a body ſo, that it 
could no longer be known for the ſame. Thus, roſemary could not 
be known for ſuch, if it were reduced to aſhes : whence tis very ill 
concerted of thoſe who make calcination the firſt operation in chemi- 


{try. | | | | | 

5 The advantages to be gained from a proceſs having the quali- 
fications above-mentioned, are, (1.) A knowledge of the ſeparated parts, 
or ingredients of the ſubject; which being barely ſeparated, not 
changed, there can be no doubt that they before exiſted in it. 


(32) Aknowledge of the remains, or the parts left behind after the 
operation is finiſhed ; which could not be had if the ſubje& were greatly 
changed: for if wormwood ſhould once be reduced to aſhes; we could 


and capable o 


not diſtinguiſn them from thoſe of any other plant. But when a proceſs is 
carried on by mere exhalation, and the ſubject loſes nothing of its form, 
only appears ſomewhat dry and ſhnverd, no body can queſtion whether 
what was thus obtained from it once made a part of the ſubject. 
(3.) The power of examining the remainder by new experiments. 
For a mild and gentle operation will only take away the parts that 
were eaſily ſeparable, and leave the others entire. Thus, after the 
volatile, or aqueous part is drawn away from a plant, we ſhall find the re- 
mainder dry, perhaps, and ſhrivel'd ; but ſtill poſſeſſed of its farmer figure, 

f farther examination, Which! gentle way of proceeding is ad- 
mirably ſuited to diſcover the compoſition of bodies: but to expect the 
ſame advantages after a violent operation, were to look for ſnow in 
the dog - days. (4 And, laſtly, we ſhall hence gain a clear and diſtinct idea 
of the inſtrument employ d, and the action it performs.” All which par- 
ticulars will be fully illuſtrated in the firſt proceſs it ſ elf. 
4. When, therefore, the moſt ſimple action of the moſt ſimple in- 
Arument is applied, or determineg, to a moſt ſimple vegetable = 3 


* 
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jet, as above deſcribed, the change produced thereby will be ſmall 
and ſimple, yet diſcernible, clear and diſtinct. But the | nature and 
effects of this operation are to be well conſidered, before uwe pro- 
ceed any farther ; for no other proceſs can poſſibly be underſtcod 
without the aſſiſtance of this. Tis as requiſite to the knowledge of all 
the ſucceeding operations, as the knowledge of exhaltion is to that of 
decoction. That we may therefore come fully prepared to underſtand this 
fundamental operation, we will here inculcate, or repeat, ſo much of the ; 
natural hiſtory, of vegetables, as ſeems. proper for our purpoſgGGGe. 
J. Vegetables conſt of two different parts, ſolids-and fluids. The ſolids, The veſſels of 
being either veſſels or receptacles, are, (1.) The abſorbing veſſels, or thoſe vegetables. 
which drink in nutriment from the earth, or air, or ſomething mix d with „ 
either, are ſeated all over the external ſurface of every plant; in the 
root, leaves, bark and flowers: and tho their orifices are ſo; ſmall, as 
' ſcarce to be diſcerned; with a microſcope; yet the nutrimental juice, 
which feeds the vegetable, every where finds entrance thereat; and is 
from thence conveyed to the internal parts. Theſe veſſels ſeem to perform 
that office in vegetables, which the lacteals, and thoſe of the skin, do in 
animals. They appear lodged in greateſt plenty about tlie reot; but 
that they alſo exiſt in other parts is manifeſt from hence, that if a lop- 
ped willow, for inſtance, be, without its root, ſet in a proper ſoil, it will 
again ſhoot, bear leaves, and increaſe in bulk. The aloes- plant of America 
will do the ſame, when hung in the air with its root wrapped up in paper. 
And if the branch of a tree be ſtripped of its twigs, and ſet with its top down- 
wards in the earth, it will grow in this ee manner; ſo that what was 
before the apex, now becomes the rot; whilſt all the ſhoots ſtrike dow n- 
wards to the ground. (2.) The moving veſſels, or thoſe which carry and propel 
the fluids, are compoſed of elaſtic fibres, which dilate with heat, and contract 
with cold; by which means the liquors are circulated through them. Lis 
their office to carry away, and diſtribute the juice drank in by the veſſels f 
the former kind, through the body of the plant, of which they may properly 
be called the circulating veſſels; for in theſe the crude matter, drank in by | : 
the abſorbing veſſels, is altered, digeſted, prepared, and at laſt aſſimi- ; ? 
_ lated into the nature of the plant itſelf. Theſe circulating veſſels ſeem 
to be a combination of the arteries, veins and lymphatics of the plant; 
being placed in the trunk or ſtock of the tree, and the woody parts thereof, 
which differ greatly from the flowers, the leaves and fruit: they are alſo 
endued with valves to prevent the circulating liquors from falling back, 
or returning in them. (3) The air-yeſſels ſeem to be diſtributed every 
where about the plant, to the end that, by forming into bladders, and 
contracting and dilating themſelves, according as the heat of the ſun, and 
the cold of the night, reciprocally expand or condenſe the air within them, 
they may ſqueeze the circulating veſſels in their neighbourhood, and fo 
help to propel their fluids ypwards ; otherwiſe they could hardly riſe to ſo 
great a height as in ſome trees we. ſee they do: for the ſun's heat, by 


rarify- | 
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Farilying the air at the top, more than it does at. the bottom of ſuch trees, 


could never ſuffer the lower air to preſs the vegetable fluids above thirty-fix 
feet high ; whereas we daily obſerve trees rife much higher than that. 
There ſeems, therefore, to be "occaſion for this diurnal expanſion, and 
nocturnal contraction, acting like the ſyſtole and diaftole of the heart, 

to throw up the alimental fluids of vegetables; as alſo for valves to hin- 
der their returning back the ſame way. And thus theſe fluids may move 
briskly in the day-time, and bur languidly by night; during which, they 
therefore appear to reſt or repoſe themſelves. And this ſeems to be re- 


quiſite for them; ſince we obſerve that plants never thrive ſo kindly in the 


conſtant heat of a green-houſe, as when they enjoy the open air. (4.) The 


| ſecretory veſſels ſeparate the proper juice of the plant from all the reſt of 


the fluid matter brought into it. Thus, the aloes-plant, from one and the 


ſame liquor, ſeparates honey in its ſlowers, and an intolerably bitter juice 


in its leaves. Theſe veſſels are found in the bark, buds, leaves, flowers, 
and parts the moſt remote from the roots. It appears to be their of- 


fice ro ſeparate, and change the general fluid of every plant into ſub- 


ſtances of different natures; as into oil, falt, and water. Tho' 
the aloes- plant and ſaugar-cane were to grow near one another, 
they would ſeparate, and afford very different juices: which ſeems 
owing to nothing but a difference in the ſtructure of their ſecreting 


veſſels; (5.) The excretory veſſels breathe out the ſuperfluous, or excre- 


mentitious matter, which, being derained, might prove injurious to 


the plant. Theſe veſſels are placed every where in the ſurface, or 


bark of the vegetable. Thus, we cannot doubt that there are emunc- 


racles. 


Their various J. All theſe different kinds of veſſels appear to contai 


- 


tory veſſels in roſemary, for inſtance, which is continually diffuſing an 
odorous atmoſphere around it. And thus, in the ſummer ſeaſon, when 
the air is tly heated, all aromatic and odoriferous plants come to 


| exhale vaſt quantities of their fine, ſpirituous and volatile parts. 
Their recep- 
ſecreted humors, are little cells, wherein is depoſited and lodged the oil, 
or unctuous part; as the fat of the bodies of men adheres to its 


6. The receptacles, or receiving veſſels of vegetables, which contain the 


cells: for plants have their pamiculum adipoſum, or covering of fat, 
as well as animals; and over this a bark or cruſt, which anſwers to 
the skin in man. And ſince, in general, the moſt fragrant part of vegetables 

reſides in their flowers, and not their leaves; it 1s evident there are re- 
ceptacles placed in the former, to receive and preſerve their odoriferous 


% 


Thus we ſee; that the ſolid veſſels of vegetables are e ſuch as 


drink in moiſture, ſuch as have a degree of motion, or form themſelves 


into air-bladders, ſuch as perform the office of ſtrainers, ſuch as diſ- 


charge and throw off the excrementitious parts into the air, and ſuch as 


All thef n different ſores 
of fluids, which are either aqueous, ſaline, oily, fpirituous, gummy, balſa- 


"= MIC, 


lodge ſome particular ſecreted juice, or humor. 5 


\ 
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mic, or reſinous; all which may be artificially obtained from vegetables. 
The aqueous fluids are generally found in the abſorbing veſſels, but 
mixed with a large proportion of ſalt, which, tho e e in wa- 
ter, otherwiſe appears of very different natures in different plants; 
being ſometimes fix d, as it were, and ſometimes volatile; as parti- 
cularly in ſcurvy-graſs and horſe-radiſn. Even the dryeſt vegetables 
hold a proportion of water. Thus, roſemary, which appears to con- 
tain but very little moiſture, affords a conſiderable quantity by diſtilla- 
tion. But all vegetables abound moſt with ſalt and water, in the ſpring o 
the year. The oily part, that is, the part which grows fluid at the | 
fire, proves inflammable, and will not unite with water, is, al- 
ways 8 in the receptacles of a plant; but in the greateſt plenty 5 5 | 
during the autumn: at which ſeaſon, the timber deſigned for building is, 1 1 
therefore, generally fell'd; as then proving the moſt durable and fit 1 
for uſe. But this oil is never to be obtained 00 from vegetables; 
ſome quantity of ſalt, water, earth, or other ſubſtance, being always 
mixed along with it ; which is the reaſon of its turning rancid. The ſpirt- 
tuous parts, or thoſe which contain the odour and taſte of the plant, are very 
volatile, will mix with water, and ſometimes burn in the fire; the oil 
of the vegetable being here greatly attenuated, broke, and ſubti- 
lized. NY, however, is no way requiſite in a ſpirit: thoſe 
generally called by the name of acid ſpirits, tho' they extinguiſh fire, 
are as much ſpirits, as highly rectified ſpirit of wine, which is whol- 1 8 ao 
ly inflammable. Gums are ſuch productions of vegetables, as will mix | 1 
with water, diſſolve over the fire, and burn away; being tough, viſ- £4 
cous ſubſtances, and containing a large proportion of the oil and - 
ſalt of the plant. Balſams are the native oils of vegetables brought to 
a thick conſiſtence; but containing a proportion of an acid ſpirit and 
ſalt. However, they differ 8 from the oils they afford. Thus oil 
of turpentine is a very different thing from the balſam, or turpentine  - 
itſelf. Roſins are ſuch productions of vegetables, as, being hard and 
dry, prove brittle in the cold, diſſolvable by heat, inflammable and miſci- 
ble with oil, but not with water. The weepings or tears of vegetables, 
or the juices which diſtil from them when wounded, are either aque- 
ous, as in the birch- tree, pitchy, as in the pine - tree, or ſomewhat 
acid, , x r ont Space oy, 
8. Theſe liquid parts of vegetables greatly differ from one another, The difference 
in various reſpe&s; being, ( iF of different taſtes in different plants, or een em. 
different parts of the ſame. plant. Thus the juice of the aloes-plant 
is exceeding . bitter; whilſt that of the Tagar-cane is ſweet : and 
this will be the caſe, tho different plants grow ever ſo near to one ano- 
ther; or draw their nouriſhment from the ſame ſpot of ground. And 
the like is true of different parts of the ſame plant. Thus in the ſugar- 
cane, the juice of the pith is ſweer, but that of the bark ſouriſh. 
The thorny, Ae nt plant yields a ſaccharine juice in its flower; 


whilſt 
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whilſt that of the leaves is bitterer than gall. In e eral, vil reſides 
principally in the bark of vegetables, water and falt in the wood, 
and a mixture of fine [volatile ſalt and oil, or ſpirit, in the bloffoms 


or flowers. It muſt needs, therefore, introduce great confuſion th. 


Fay chat a plant is poſſeſſed of any one particular taſte, or virtue; ſince 
thoſe will vary in the ſeyeral parts thereof. But we may eſtabliſh it as 


an axiom, or general truth, that the nearer any juices of the ſame, or dif- 
erent plants are to the abſorbing veſſels, the more ſimilar they will be to 


one another; ſo that I make no queſtion, the juices contain d in the ab- 


. forbing veſſels of liqueriſe and coloquintida, or the bitter apple, are nearly 
of the ſame nature and properties. (2.) Theſe juices differ alfo in point. 


of colour, Thus, in lettice, the ſow- thiſtle, ſuccory, goats-beard, pop-- 
py, the ſpurges, Oc. the juices that onze out of them, when broken, 
are all white and milky. But if from euphorbium, or any ſpecies of the 
ſpurges, a leaf be broken off, the acrimonious, or biting, milky juice 


that ouzes out, where the ſeparation was made, being expoſed to the 


air, becomes black and 1 Such a juice will continue to flow - 
ſpontaneouſly from one of theſe wounded plants, fo long as no heat, by 
contracting or blocking up the veſſels, or thickening the juices in them, 
Joins the Fos of the wound; by which means it is that the flux comes to 
ve ſtopp'd. Bur the juices, flowing in the fame manner, from the ri 

aloes-plant, or from celandine, are of a yellow or golden colour; 5 : 


| theſe, and all other plants, when bruiſed, afford a green juice by ex- 


preſſion; which is the predominant colour of them all. Upon wounding 
the red beet-root, there ouzes out a very pellucid liquor; but when the 
ſame root is bruiſed, it affords one that is exceeding red. In moſt 
oiſonons plants, the juice is firft white, then yellow, and black at laſt. 
Lend thus too in the fame vegetable, the juice of the fruit is of a dif- 
97 7 none roy Wat * N 5 eu; 3551 g yg ears in the 
awberry, the mulberry, the cherry, Oc. (3. ey in 
point of ſcent. The exhaling vapor, or juice, of the roſe ſeth 2 
rently from that of the jaſmiñ - flower; and that of the violet from that 
of the carnation. The juice of the leaves of the jaſmin- tree hath ſcarce 


# 
: 


any ſcent at all; whilſt that which exhales from the flowers is wonderful- 


ly fragrant. And every vegetable has a different 'and peculiar ſmell 
in its bark, root, leaves, ſtalk and flowers, which diſtinguiſhes it from 
all other plants. Tis obſervable, that the farther the are re- 
moved from the root, the ſtronger is their ſcent; which alſo holds true of 
their taſte. But if a plant be bruiſed, or its veſſels broke and con- 
fuſedly jumbled together, it no longer retains its ſpecific ſcent. Thecarna- 
tion, and the roſe, whoſe fragrance is ſo delightfal, loſe it all, if once they 
be cruſh'd between the fingers. The lilly is fragrant in its flower, but 
fetid in every other part. (4.) Laftly, theſe vegetable juices greatly 
differ with the climate and ſeaſon of the year. Thus in the ſpring-ſeaſon, 


before the fruit is ripe, its juice proves rough and acid upon the tongue, 


but ſoft and ſweet in the ſummer, when tis arrived at maturity. Cher- : 
ries, mulberries, ſtrawberries, barberries, Cc. are green at the firſt,” 
then white ; but afterwards turn red by degrees. All vegetables, dur- 
ing the time they bud, and put our their leaves, ſcardte afford any 
ſcent at all; but many of them, when they flower, yield» delightful” 
fragrance. And tis univerſally true of plants, that their juices in the 
ſpring are watry and faline ; but more compact, and better elaborated” | 
in the autumn. Thus, likewiſe, moſt plants in the winter-ſeaſon, prove 

watery, when the - froſty weather breaks, and afford neither an agree 
able ſcent, nor any volatile oil. The garden- carot, when firſt it ſprouts: n 
from the ſeed, appears green in irs leaf, and white in its root 4 but wen 
come to full maturity, the root is red, and the leaf turns yellow. The 
Italian night- ſnade bears poiſonous berries, that vary in their colour with 
the ſeaſons of the year, and the growth of the plant. The roſe- tree, 
whilſt it blows, yields no ſeent in auy part but the flower; and there are 
ſome flowers that afford no odour at all, till they come ro open; but, 
are then exceeding fragrant: wich is particularly the caſe of jaſmin-. 
Cherry-trees, whilſt in bloom, breathe»out 'a moſt pleaſing fragrance ; 
but their fruit affords no ſoent at all. And the like may be Lad of many 
other vegetables, as well with regard to their taſte, as their odour. Aſter 
the ſame manner, likewiſe, the juices of vegetables vary in their medi- | 
cinal virtues. The exhatable- vapor of damask roſes proves cardiac; or 
refreſhing : whilſt their »expreſs'd- juice is p ive. Green fruit is 
found prejudicial to the body, but very wholefom, when fully ripen' d: 
and experience teaches, that all vegetable juices differ wich the climate, 
both in their taſte, ſcent, colour and medicinal virtues. * Humm, there- 
fore, might well ſay, there is as great a difference between plant and 
its juiges, as chere is between an anin the blood tha runs in tis 
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9. Among all the different kinds of vegetable juices, above - mention d, Thb moſt noble 
there is one which conſtitutes the moſt noble and fragrant part of the fragrant IE 
plant; and which having undergone all t „ changes and fn own” 
ſecretions in the ſeveral organs, and felt the requiſite heat and the firſt proceſs. 


effects of the ſun, is at length, during the ſummer-feaſon, . gent 
breached ee from the emuoRory ve on the kee afer dee 
ner of aniniferfibleperfpiration;; or elfe, as we learn from experience, it 
is arreſted and detained by ſome other particular parts Ok yegeta- 
ble, and principally the flower. This 8 a real juice, and. hy no 
means any artificial production, but a perfect and elaborate prepaca- 
tion of nature, made to exhale by the mild and gentle action of the 
ſummer s ſun; we venture to eall it che natiye or prefiding ſpirit of the 
plant; becauſe it perfectly oontains in itſelf the odour and taſte thereof 
and widely differs from the ſpirit which the fame vegetable affords by 
fermentation. The plants that every way diffuſe ſuch an atmoſphere 
around them, are principally thoſe of 1 aromatic kind; which * 
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the noſtrils and palate in a pleaſing and delightful manner. Thus on 
the coaſt of Narbonne, in France, the roſemary, which there grows in 
very great plenty, diffuſes ſuch a fragrant atmoſphere around it, that 
ſailors are thereby warn d of their approach to this place, at the di- 


ſtance of three leagues from the ſhoar. Poſſibly there may be a great 


ſtances that can poſſibly be though 
ch cſs of th 


The proceſs. 


of the operation vifible. . SET 
n- + In order then to obtain this juice, or water, let us make choice of 
the plant r 


Exbhibiting the manner of obtai 


number of inodorous plants, which, in the ſame manner, ſend out their 
exhalations into the air, tho our ſenſes take no notice of them; for as 
animals are always ſurrounded with their own atmoſpheres of per- 
ſpirable matter, which they neither ſee, nor perceive ; ſo tis not un- 
likely that vegetables have the ſame, or ſomething analogous thereto. 
But we properly enough call thoſe plants ſcentleſs, which our noſtrils 
give us no information of ; tho it would be raſn to aſſert that they 
are abſolutely inodorus to all animals in the world. . 8 5 
The vegetable juice, juſt now deſcribed, being the moſt volatile, or 

eaſieſt ſeparable, of all thoſe afforded by waar, tis manifeſt, from what 

was before deliver d, that our firſt proceſs ought to be ſo directed, as, if 
poſſible, to obtain it. We find this juice is naturally made to fly off by 


the heat of the ſummer's ſun; tho in a form inviſible, and without cau- 


ſing any great change in the plant. But tis the buſineſs of chemiſtry to 
include objets in proper veſlels, ſo as to render the changes, ee de 


oſemary; becauſe it is an aromatic ever- green, that may be 
had perfectly good, and fit for the purpoſe, at all ſeaſons of the year. But 
before it is made uſe of in our tion, it ought to be carefully ex- 
amin d as to its freſhneſs, figure, ſurface, colour, odour, taſte, ſtrength, 
nerves, or veſſels, the furrows of its leaves, and all the other circum- 

oſſibly b t of; for if any particular be omitted, 
e proceſs will not be perfectly comprehended or under- 


PROCESS 


# 
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ns thoſe waters which [þ ane. | 
_. ouſly exhale from recent vegetables, in the ſummer-ſeaſon, by 
a ſtandard example in the plant u, OED 


1. H accurately as and ſcaum d our ſulject, and found it 10 be feeſb · 
2 every way perfect, and fit for our turn; ue cummit it, pure as 


it is, without am mixture, to a cold-ſtill, or fimple furnace, ſo-contriv'd, that it 
may, for along time, be uniformly kept in a mild and gentle heat, not exceeding that 


of the ſummer's ſun, by. meaus of a ſoft, well-regulated fire ; which forcing off the 


vapor, or moſt volatile part of the plant, it is condenſed by the large pewter 
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head, and trickles down the fides thereof into a. proper veſſel, placed at the end 
of the roſtrum to receive it ; where it appears in the form of mater. 


2. This aſcending vapor is not viſible during the heat of ſummer, | any 1+: ef 
more than about the plants, which by the ſun are then made to exhale pd P 25 
into the open air; and wou d entirely fly off and vaniſh, if the veſſel that | 
contains the ſubje& were open: bur ſince it is our buſineſs, as chemiſts, 
to render the changes we make in bodies obſervable to the ſenſes, we 
catch and collect it by means of the pewter head; whereby thoſe inſen · 
ſible fumes are render d ſenſible,” and prove, when caught and conden- 
ſed, to be the dewy exhalations or fragrant water of roſemary, | 

2. The — . thus collected, we may, when the operation is finiſh'd, * 
and the veſſels disjoin d, have an opportunity of examining with all the 
accuracy we are able; by comparing it with what remains behind of the ori- 
ginal ſubject, as alſo with a and perfect one of the ſame kind, which 
has ſuffer d no alteration. The reſult of which examination is, in ſhore, 
this; that the ſubject is divided into a liquid and a ſolid part; that the 
liquid part is larger in quantity, than could well be expected from ſo dry a 
body, and the ſmall degree of heat employ d for the purpoſe ; that this 

ſluid is the moſt volatile, fragrant and aromatic part of the plant, wherein 
its ſpecific virtue reſided; that the leaves, which before were full and 

turgid, are now ſhrunk and contracted in their bulk; that they have loſt 

their natural taſte and odour, and ſomething too of their colour; and ap- 
ap in all reſpects, as they would have done, had they lain ed, 
the ſame ſpace of time, in the noon-day heat of the ſummer s ſan. 
And hence we learn what manner of vapor is made continually to exhale- 
from aromatic vegetables, during the ſummer-ſeaſon; and in what an 
atmoſphere we breathe, when we walk in odoriferous groves and gar- 


3. The advantages of this operation, perform'd in ſo eaſy and gentle a iu advantage. 
manner, are various and agreeable to thoſe we ſaid were required in the pri- 
proceſs of chemiftry. For, (1.) We hence readily gain a knowledge of | 
wee” parated parts, which, before the operation, undoubtedly went to com- | 
poſe the roſemary. "Twill admit of no diſpute, whether our odoriferons | = 
water, which has the ſpecific taſte and ſmell of | roſemary; pre-exiſted in | Wo 
the plant; when *twas obtained from it by ſuch a mild and gentle opera- | ' | 
tion, as did not tus the figure of the ſubject. (2.) By this means alſo 
we acquire a knowledge of the remainder. If inſtead of the moderate 
heat, here made choice of, we had uſed ſuch a violent fire as to burn the 
_ roſemary, it wou'd, for the greateſt part, have been turn'd to ſmoke or 
flame; and the roſemary- aſnes could not have been knoun for thoſe of 


1 


t might be proper to perform this ope- | change of the ſubjecb; without the trouble of . 
in C taking off its head at erery 


— 


this plant; but might as well have paſſed for thoſe of any other. But * 
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the operation. was managed by gent 
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le exhalation and exſicoation, with 


out any previous fermentation, or other alteration, no body can poſlibly 


miſtake the remains of the roſemary for any thing elſe 5 eſpecially ſinre the 
ith Gino . 


or obſcure any part of the ſubje&, And, ee the ſubject ſtill 
appears to be roſemary; but roſemary dried. (30 Thi 

proceſs gives us an opportunity of examining the remaining matter, by 
new proceſits or operations For aſter only the water is dtawn out of a 
plant, we may eaſily try what fabſtances it ſtill contains; and, accord- 
ingly, we hall, in the following proceſſes, ſec what kind ef ſubſtances are 
loſt in the remains of our roſemary: : (4. We hence have a clear and di- 
ſlinct idea, both of the inſtrument, and the action, of our firſt proceſs... 
Thus, when I fee any plane whatſoever, which I once knew to be ſuc- 
culent; plump and green, becotne dry, wither'd and ſhrivel'd, like the 
remains of the roſemary of this proceſs; I immadiately know that the 
inſtrument which thus c ed it, vas heat: and alſo clearly oonceive the 
manner herein it produced this effect: which could be no other than that 
of our preſent proceſs; the change procured wherein is evidently effected 
by heat. And -fince all manner of plants, except ſome ever-greens, 
wither and ſhrivel up in the heat of Co ern here employ d and. fince 
we 'obſetve;: that the ſame eiſects are produced by the heat of the ſum- 
mer s ſun ; we may ſuroly conclude, that the heat of the fun acts 
in the ſame; manher with that of our furnace. The knowledge hence 
acquired is the more clear, diſtinct, and uſeful, as the operation cauſes no 
confuſion in the parts of the ſubject. It is likewiſe abſolutely neceſſary to 
begin with, and leads to the underſtanding of every procefs to come after 
it.) For whenever I boil, calcine, or otherwiſe chemitally treat roſe- 


mary with fire, the volatile water of this proceſs preſently exhales 
away and therefore, unleis I am acquai 
never know what the ſubject is that I 


ted with this water, I an 


naturally belongs. This operation, therefore, ſhews us what muſt 
of neceſſity, tho perhaps without deſign, happen in all the other pro- 
ceſſes. (J.) And, laſtly, We hence obtain an ufeful canon, or method. 


for analyſing all forts. of bodies; which ought to proceed by gentle and 


flow de that tie moſt volatile matter may have time to riſe firſt; 
and all the parts be gain d pure, diſtinct, and perfect. But if inſtead of 
ding thus gently, we had uſed a ſtrong fire in our proceſs, it 
would have burſt the veſſels of the plant, carry d over ſuch of its parts as 
ſnou d have been left behind, and thereby have corrupted and ſpoiled the 
odoriferous water, and unfitted the remaining part of the ſubjtct for the 
next proceſs; ſo that we ſhou'd thus have reaped no fruit from our la- 
bour. And, on the otlier hand, if the fire had been much gentler, e | 
at all would have been raiſed from the ſubje&. That ſuch a kind of 
analyſis is juſt, and ſeparates the actual parts of bodies, might eaſily be 


s 
» 


is mild and gentle 


Yo! offer pon V. enk 


made appear by thus dividing a mixture of two or more i into 
its, component Parts 7 "which way petty be done, by oblering the can 0 

tions here given. ; (To bn = 5 
4. The vege which, on account "of their ed e . 
ſeem fitted for” this operation, are of the aromatic kind, or ſuch 48. e 
have a > = taſte and ſinel; 8 15 whereof,” obtain'd in the 7 I for i. 
manner 2 et down, are of a plea cent you Ow 

The principal of them are Web ck 7 A 
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| 5. - The w etables gen 8 for this operation, 8 
only thoſe the 3 tind, the catalogue juſt now deliver d, ing 


form'd according to that notion; tho' without that plants 

which have es ſmell nor taſte, might” al MO in che ae 85 
manner to uſeful purpoſes : 2 may be endowed with great : 
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Proceſſes upon Vegetables. 


ſeen any vegetables deſtin'd to this operation, but what were re- 
mar kabſe for their taſte and odour. Any of the Ker of vegetable 
ſubſtances may indifferently be choſe for ſubjects of it, provided they 


are freſh gathered, as the wood, roots, bark, leaves, tears, gums, 
balſams, and the buds of trees and plants; but more parti- 
cularly the ſeeds and flowers thereof. The water of the common 
ſpotted arſmart, obtained after this manner, is an excellent medicine, 


and proves wonderfully ſerviceable in caſe of the ſtone; for which 
urpoſe tis recommended by Mr. Boyle. Thy LC ORE 


1 % ” 


3 6, All che liquors thus gain'd from aromatic vegetables, are not 
rion wa · ſi 


mple and unmix'd, bur conſiſt. principally of two different parts; vin. 


ain'd a large proportion of elementary water, and a very ſmall one of a 


moſt fragrant ſpirit, wherein are lodged the peculiar taſte and ſmell of 
the plant. This ſpirit will be obtained in its utmoſt purity and perfec- 
tion, if it be Teparated and raiſed up by an exceeding clear, mild, and 
gentle fire, together with a proper proportion of elementary water; 


wherein it may be preſerved good for a conſiderable time; provided the 


veſſel that contains it be well clofed ; and eſpecially if the operation has 
been twice or thrice repeated by cohobating, or pouring back the water, 
firſt obrained upon a freſh parcel of the plant ; whereby it will be more 
fully ſaturated and impregnated with the ſapid and adorons . ſpirit, 

to which the mere water here proves no more than a vehicle; and 
which, with a great degree of probability, is ſuppoſed the effective 

cauſe of the ſpecific, or peculiar virtues of vegetables. We are taught, 
however, by experience, that waters, which are both ſcentleſs and inſi- 
pid, may nevertheleſs be poſſeſs'd of extraordinary virtues. Theſe 
odori ferous waters are apt to grow foul or mothery by keeping ; that 
is, they depoſite a cloud, or light feculence, which contains the oily part 


of the water. To prevent which, tis 'a good way to drop into them, 
when they are firſt diftil'd, a ſmall proportion of the ſpirit of ſalt, or 


rectiſied ſpirit. of wine. We do. not therefore pretend that theſe 
odoriferous waters are perfectly pure, ſimple and uncompounded ; eſpe- 
cially ſince they contain a mucous part, without which it ſeems impoſ- 
ſible to draw them. With all our care, we could never obtain a wa- 
ter entirely devoid thereof; or that defery'd to be call'd perfectly 
pure and ſimple. That which has been drawn a year will become in- 
fipid and ſcentleſs, tho at firſt gain d in great perfection; but ſtill we 
dare not pronounce what remains thereof to be mere eleme water: 
for, upon compariſon, there will appear a great difference between 
them. Tis not in the power of chemiſtry to make things, or produce 
them in the manner that one might wiſn; all that man can do, is 


barely to ſeparate and compound the parrs of bodies: we are not able to 


bring any new thing into being, which did not exiſt before. The na- 


tive — — every plant hath ſomething in it that is ſpecific, and ini- 
ita and | 


thereof are never 
pro- 


le by buman art; and the taſte and ſmell 
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producible *, This ſpirit, however, we can ſeparate from the body of | 
og plant, in a manner which, cho not perfect, is yet ſufficient for 
our purpoſe: and he muſt be acknowledged the moſt perfect chemiſt 
who can make this ſeparation in the moſt exquiſite manner. 2 
7. To gain theſe aromatic or fragrant Waters in any conſiderable The r 
quantity, and to the beſt advantage, tis proper to draw them off n , dee. 
„a copper ſtill, with a oy pewter head, in proportion to its body; 
which will collect, condenſe and diſcharge the aſcending vapor in the 
greater plenty. By thus enlarging the capacity of their ſtill- head, the 
Tralians have a great ad vantage over the other European nations in 
diſtilling odoriferous waters; their climate ſupplying them with ex- 8 
cellent ſubjects for this purpoſe, and they treating them after a very © * © 
artificial manner. A wy clear and gentle fire is here to be adminiſtered 3 - * 
leſt by Gee, the veſſels of the plant, and confounding its juices, the 5 
fragrancy of the water ſhould be impair d. When therefore any very 
tender and delicate flowers are ſubmitted to this operation, a quantity 
of fine, dry ſand may be ſtrewed, to the height of an inch, between 
the bottom of the ſtill and the ſubject; which ſhould then be placed 
upon a fine, dry paper, ſpread over the ſand. And this is the way the 
make uſe of at Catalonia, where they diftil the jaſmin-flowers in ſo great 
perfection. If poſſible, the heat employed ſhould not be greater than 
that of a ſammer's noon, which forces out the odoriſerous exhalations 
we then meet with in ſpicy groves-and gardens, - With a great degree 555 
of cold, odoriferous plants prove ſcentleſs; and fetid with à great de- t 
gree of heat. The ſubje& ſhould be in its perfection, freſh, turgid, vi- 
orous and juicy; or gathered at the time and ſeaſon when its ſcent is 
tary Some plants are fit for this operation in all their parts; 
thus roſemary may be diſtilled entire, becauſe it is all over fragrant ; 
but only the flower of the roſe. ſhould be committed to this operation, 
becauſe its pleaſing odour is wholly conſined to that, Either 8 whole 
plant then, or ſome particular parts of it, may be gently cropped, 
or gathered when fully ripe, without violence, or bruiſing rhe , 
veſſels. This ſhould be done early in Waere whilſt the cold dew. 


— 


is upon them, and, by ſnutting up their pores, keeps in their odorife- 
rous and volatile 3 A 0e for 7 nar athered. at. this time, 
before tis fully opened, affords: a much better, and more grateful water, 
both in ſmell: and taſte, than one that was plucked whilft the noon- 
day ſun ſhone hot upon it, and expanded all its leaves. The plant 
muſt be fully ripe, provided it then affords its ſcent in the greateſt per- 
fection. The lily and the hyacinth have no ſcent at all, till arrived 
at maturity, and full. blown, but are then wonderfully fragrant; where- 
as the roſe is moſt odoriferous before it comes to be fully blown. The 
ſubject ſnould by no means be any way bruiſed or damaged in the ga- 
thering; for this would prejudice the ſcent thereof. Thus if a roſe, for 
inſtance, were to be pounded before it was committed to diſtillation, the 
This muſt be r 19 

other 


* KY «« "NO 
F 
$ 8 


18 Proceſſes upon Vegeta 
other juices would mix themſelves with the odoriferous water, and quite 
aboliſh or deprave the ſcent of it; fo that what thus came over, could 
not be known for roſe-water, as having quite different virtues and pro- 

| perties from that when skilfully drawn. Thus, as was before obſe the 
delightful fragrance of the jaſmin-flower is loſt, 2 barely cruſhing it be- 
tween the fingers; and the pleaſant odour of the lily render d diſa- 
reeable and nauſeous : which ſeems to proceed from hence, that the 
lde, volatile and odoriferous part of the plant is hereby mixed, con- 
founded, and lock'd up in the more and viſcid juices thereof, 

And laſtly, the water drawn off ſhould be ſuffered to reſt for ſome 

days, cloſed up in the veſſels which firſt received it; by which means the 

empyreumatical ſcent impreſſed upon it by the fire will wear off, and the 
kquor become clear and highly odorouas. 

8. We come next — = * what light is Se, en uſeful 

trut taught us the foregoing operation, with re to na 

tural ph 1 The proceſs it elf, and the e thereof 
| 7 ſhew, (i.) © it is chat exiccation deprives a plant of; viz. it's 

8 eee moſt ſubtile, fluid, volatile, ſapid amd odorous part, wherein its ſpecific 

ehh. or diſtinguiſhing characters reſide: whence we learn the difference be- 

: tween a freſh and perfect growing vegetable, and one that has been ga- 

* thered, dryed, or expoſed to a moderate heat: (2.) What it is = 
riſes firſt in diſtillation; or what is the moſt volatile part of vegetables; 
viz, their proper ſpirit . up in it's common vehicle, water, 
(3.) What is the effective cauſe of the peculiar taſte and odour in a 

vegetable; vix. this native, or preſiding ſpirit, which being drawn a- 
way, or ſuffered to fly off from the eſſential oil of roſemary, for inſtance, the 
oil immediately loſes all its ſmell and taſte ; and which, without Hope, 
is but a very ſmall quantity of matter, compared with the bulk of the 
plant, or its juices; and poſſibly not che hundred thouſandth part of the 
water that contains ir. For ſhould an ounce of rofe-water be ex 

to the open air till its ſcent is quite aboliſhed ; tho ſome of the elemen- 
rary water muſt have gone off along with it, yet will the whole loſs be 
ſcarce ſenſible upon the balance. Whence ſome chemiſts have expreſſed 
' themſelves, as if there were a certain little ſpark in bodies, which makes 
them what they are, and lodges it ſelf in their ſalt or oil: And indeed 
this native ſpirit is neither oil, ſalt, earth nor water, but ſomething dif- 
ſering from them all; as being too ſmall in quantity, or too fine, thin 
and ſubtile to be caught alone, and rendered viſible to the eye: tho poſs - 

ſibly it is no more than a part of the eſſential oil, moſt highly attenuated 
and ſubtilized. (4. We hence learn what it is that conſtitutes the ex- 
halations or effluvia of vegetables; viz. this ſame ſpirit, tagether with 
the elementary water which contains it, which is continually flying off 
from them, during the day time, in the form of an inſenſible perſpiration, 
That this is no fiction, but happens as really in vegetables out of 
our furnace, as in thoſe included in it, appears abundantly confirmed 
from hiſtory. We are told of trees in Brafil, which in a few hours 

4 time 
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time kill ſuch perſons as ſit under them; and of others that variouſly dif- 


order thoſe who ſleep in their ſhade, Some trees are declared 
capable of making people hoarſe by their effluvia; and others occaſion 


= RY of blood, or an eryſipelas. The ſhade of the yew-tree is ſaid 


to be mortal; and the effluvia of the walnut will give the head-ach, ſtop 


a looſeneſs, or make a man coſtive. To walk in an orange-grove, while 
the trees are in bloom, gives the head-ach, a cold, and brings on a fit of 
drowzinefs. Saffron, if lain upon, wilt make a man fleep; and tis no 
unuſual thing for roſes to diſorder thoſe who walk among them. I my 
ſelf knew a man to whom their ſcent would give the head-ach, a 
vomiting, a looſeneſs, and at length cauſe him to faint away. The ſcent 
of beans is ſaid to dull the brain; and hence the Dutch proverb, you 
© have had a nap in the bean- field; which is commonly made uſe of 
when a man talks from the purpoſe. Now, taking theſe facts for grant- 
ed, as they cannot all well be enied, . our preſent proceſs ſhews us how 
ſach effects may be produced; wiz. by means of the very water here 
obtained; which, during the day time, and eſpecially in warm climates, 
is plentifully exhaled from all manner of vegetables, by the heat of the 
ſun, and every way diffuſed like ſo many. atmoſpheres around them: 
and theſe atmoſpheres, coming in at the nofixils, or otherwiſe, may prove 
either wholeſome or noxious to the animals which are in them, _accord- 
ing to the nature of the plant they proceed from, If rhubarb and hem- 
loc were diftill'd after the manner of our proceſs, the remains of the 
former wou'd loſe the purgative virtue of rhubarb, and become aſtrin- 


gent; and thoſe of the latter put off the poiſonous nature of the plant, 


and prove harmleſs to the body. 


9. The, principal uſe of this firſt proceſs, with regard to the axt of tz 
medicine is, that it news us how to obtain a water from v etables, „Mic. 
of great virtue in ſeveral diſtempers; as particularly in caſe of languor 


and fainting. For, as there ſeems to be ſomething of a relation between 
the animal and vegetable ſpirits; ſo in caſe of depreſſion, dulneſs, or 
even hyſteric or hypochondriac fits, nothing is more reviving than the 
odour of ſome aromatic plants; er dhe water gained from them by means 
of our proceſs: which water therefore is frequently uſed by perſons, of the 
firſt rank in ah, for their artificial fountains, that play at their entertain- 
ments, For this water paſſing out of the large perforated balls of ſuch 
fountains, in a thouſand different, flender ſtreams, diffuſes a moſt grate- 
ful odour around the room, without at all offending the head. For * 
elementary water, which ſerves the odoriferous matter as a vehicle, 
proves very agreeable and refreſhing; whereas were it wrapped up in 


inflammable ſpirits, the playing of ſuch fountains would prove very preju- 


dicial to the nerves. us, when nothing elſe would give relief to an 


hypochondriacal patient, I have known the bare ſcent of the Jaſminflow- _ 
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Proceſſes upon Vegetables. 
er ſuddenly recover him. But this effect is only to bounce from the 
native vapor of the plant, or the odoriferous water which is drawn from 
it, The diftilled or eſſential oil of the very ſame flowers might, inſtead of 
rforming ſuch a cure, have cauſed the head-ach, or otherwiſe diſor- 
dered the patient. And whoever attempts to counterfeit the , ſpecific 
ſcent-of theſe odoriferous waters, by means of the diftilled oils of the re- 
ſpective vegetables, muſt take care he does no miſchief with them; for 
they. are apt to offend the head, if long ſmelt to; being in themſelves 
no more than a receptacle of the native ſpirit, to which, on account. of 
their viſcidity, they afford a proper lodgment, and keep it from fly- 
ing off too faſt, Now, as odours act ſo ſtrongly upon us, and may be made to 
affect us ſo agreeably, it might ſuggeſt a quære, whether medicines ca- 
pable of anſwering ſeveral intentions, might᷑ not be exhibited in a new way, 
which is an organ liable to receive very little prejudice by odours of any 
kind. Twas Pere obſerved, that the atmoſpheres of trees and plants, 
by this means, variouſly and vehemently, according to their different 
natures, affect mankind ; whence ſome are confeſſedly poiſonous, and o- 
thers wholeſome. We have known roſes purge by their ſcent: we fre- 
quently ſee men intoxicated by vapours: and I once remember, that ha- 


which ſounds more oddly than it appears irrational, I mean by the noſe; 


wing a patient who was exceeding reſtleſs and delirious in a feyer; I 


brought a bough of, elder, with the flowers on it, into his chamber; and 

tting them into ſome. warm water, they breathed out their native ſpirit 
intothe room, after ſuch a manner, that the man was ſoon compoſed, and 
fell into a quiet ſleep; out of which he awaked greatly refreſhed, and 


afterwards recovered. 


10. We have been the fuller and more particular upon our firſt procels, 


_ that we might lay a firm foundation, and prone the way for thoſe 
which are to follow ; all which will be conducted after the ſame manner, 


tho without ſuch a tedious enumeration of circumſtances. 


5 DECOCTION.. 


PROCESS II. 


Exbibiring the method ef making Ixxusroxs and Drcocrrons 


of vegetable ſubjetts with water, 
ee MAINS of be. fot Procefs. ö 


by an example e, Rr. 
1. 1 * N the remains of the firſt proceſs, pour a quantity of Pure fein- ute, 


| firſt made ſcalding hot by the fire, but under the degree of boiling ; and 


 contitte them together in the ſame unvaried degree of heat, over a ſoft fire, the veſ & 


. Proceſſes upon Vegetables, "2x 
being cloſed, which is called the ſtate of digeſtion, or i „ for the ſpace of half 
Ry - after which time, if — liquor bs N | wy <a off from — ſubject, 
tis termed the infuſion thereof: that is the liquor prepared by infuſion or digeſtion 
from it. (2.) If after the ſubjeft hat been thus digeſted, or infuſed, it be boiled 
over the fire in the ſame weſſel, together with the former liquor, for | a due 
ſpace of time, as about a quarter of an hour; the liquor, now ſuffered tu run 
thro” a fieve, or other ſtrainer, from its ſubject, is called the decoction, or a- 


2. The ſecond operation in a courſe of chemiſtry ought in all ohh 
reſpects, to bear a near relation to the firſt ; to be performable een. 

after the ſame manner; and to depend upon, or be connected with 

it; eee it ſnould be performed upon the ſame, or a ſimi- 

lar ſubject. We may therefore conveniently chuſe the remains of 

the firſt proceſs for the ſubject of this. And, indeed, that part 

of any vegetable which remains behind, after the firſt proceſs has 

been performed upon it, may well ſerve for the ſubject of this; 
becauſe the degree of heat employed, being here much greater 
than that of the ſummer's ſun, or than that made uſe of in the 

firſt operation, whatever parts would be exhaled thereby, will, in an o- 

pen veſſel, fly off, and be loſt to the infuſion or decoction; ſo that the 

dry d or preſerv d parts of vegetables may in ſome caſes: be as conveni- 
ently treated by this proceſs, as thoſe which are freſſ and ſucculent; 
provided they be not otherwiſe damaged or corrupted. But then we 

are not to expect the native ſpirit of vegetables in ſueh deeoctions, or 
infuſions. In order to infuſe any fine, freſh, aromatic vegetable, ſo. as at 

the ſame time to preſerve its odoriferous or native ſpirit, tis an effectu- 

al way to perform the operation in a glaſs : egg, or vial,” with ſuch a 
long neck that the aſcending vapor cannot riſe high enough to eſcape. 

By this means we have rendered infuſions much richer, and more ſervice- 

able in medicinal caſes, than could have been expected from the com- 
mon method of making them. The water for infuſion ſnould not be 
3 boiling! hot upon the ſubject; becauſe in that caſe it would dif- 
ſolve too much of the reſinous or oily parts thereof; whereas it is prin- 
cipally the ſaline portion of the plant that we require from this opera- 
tion; which portion cou'd not fo well be taken up by the water, if it 

was impregnated with unctuous or reſinous particles; for oil in great 
meaſure prevents the mixing of ſalts with water. Beſides, if the wa- 
ter here ſhould be poured on too hot, it might, in a manner, burn up or 
fcorteh the ſurface of the ſubject, and induce ſuch a cruſt thereon, as 
would not permit the plant to give out its virtue. On the other hand, 
if the water be too cold, it will not have motion enough to work upon 
the vegetable, ſo as to colour it ſelf thereon, and diſſolve its ſalts. 
When the water is firſt poured on, tho' the ſubje& floats upon 
the ſurface ; yet it ſhould ſoon | fink down, after its more ſoluble 
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parts come to be extracted by the menſtruum; or the air, contained 
in the parts of the ſubject, to be forced out by the hear. 


Effets of the 3. If upon what remains behind of the ſubject, after the decoction is 
cel hen prepared from it, freſh parcels of water be ſueceſſively poured and boiled 

long continued. ä P | , OI DENY 3 
up with it, for the ſpace of half an hour at a time; a fat, ſapid, odorous, 

viſcous, inflammable and frothy matter will conſtantly be found floating 

on the ſurface of the boiling liquor, as long as the water poured on ex- 

tracts any odour, taſte or colour from the ſubject; or till the water may 
be poured off from it, as pure, clear and inſipid as it was put in. Thus 

ttherefore, by repeating = proceſs, and continually ſcumming off the 
_ riſing unduous matter, there may at length be obtained a very large pro- 
portion thereof; which, being gently dry'd, will afterwards wholly burn 

and flame away in the ſire: whence it appears to contain the oil of the 

| ſubje& ; tho not pure and unmix'd ; for a proportion of ſalt alſo ad- 
q theres thereto; ſo that in reality tis a kind of ſoap, yet not, like that, 
: | | capable of diſſolving perfectly in water. We are not to take this frothy. 

| matter for the reerementitious part of vegetables, as ſome wou'd-perſuade 
'f! | us; we ſhall hereafter have an opportunity of better examining into and 
| — learningits nature and compoſition. Tis very remarkable, that tho' the ſub- 
q 5 ject be boiled with freſh quantities of water almoſt ever ſo long, yet ſome 
1 of this unctuous froth is ſtill caſt up; ſo that almoſt the whole plant 
ſeems convertible into it. And by this means M. Homberg, as we ſind in 
the Freuch Memoirs, reduced all the ſubſtance of the cocoa · nut into oil 
excepting only a very ſmall proportion of elementary earth. This unctu- 
ous ſubſtance lies obſcured in the ſubject, till the ſalts are once diſſolved 
and carried off; but after theſe are ſeparated, it eaſily riſes in the wa- 
ter; 8 by the operation, becomes ſpecifically lighter 
than that, and therefore floats upon its furface. Now, if after all 
this vehement action nes roy water, erden neon nm inc 
the remaining part of ubject, we ſhall find its priſtine figure 
the ſame ; tho the leaves are ſwelled, and plump'd up by the water 
4 5 which has entered their pores : but if we dry them gently before 
= 5 the fire, they ſubſide again, and 1 in their natural ſize and 
1 -form. However they are ſomething decayed in point of colour, which 
| is now blacker than we found it left by he Gelb y proceſs. They have 
alſo loſt their ſmell and changed their taſte, which is now bitter, from 
| the oil ſtill remaining therein. 5 e 

The en. 4. Hence we learn, (1.) That the utmoſt force of boiling water is un- 

and chemical able to deſtroy the ſtructure even of a tender plant. Thus, tho*.the flow- 

en tberceſ. ers of the white lily be ſo exceeding delicate and tender; yet all the force 

of the fire that can att upon em, thro water, will never change their figure. 

So that hot, or boiling water can do no more than extract the ſoluble 

parts from a plant, but never entirely diſſolve it. And this may ſhew 

how the ſtalks and tender parts of vegetables are able to ſuſtain all the 
action of che ſun and rain without being damaged thereby; for 3 
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heat of the ſummers ſun is not equal to that of boiling water, Hence alſo, | 
by the way, we ſee the reaſon why the human body is not diſſolved by 


the heat and motion of the blood and juices; and learn that our ſolid 
conſiſt not of ſaline or other matter capable of diſſolving in water. 
(2.) That an odonr and taſte may be derived from inodorous and almoſt 


inſipid bodies. For the decoction of our preſent proceſs, which is both 


odorous and ſapid, was produced by boiling, with inſipid water, the 
ſcentleſs and almoſt taſteleſs remains of the roſemary, made uſe of in the 
firſt proceſs : therefore this new ſcent and tafte of the decoction muſt 
have been raiſed from ſome part of the vegetable, which was fixed with 
rd to that degree of heat whereto it was before expoſed. (3-) That 
infuſion and i decoction are unable to extract all that is foluble in 
ſometimes the colour and the odour of the ſubject, but always its taſte, 
remains in the liquor; eſpecially when the plant was freſh gathered, in 
its perfection, and the operation performed in à cloſe veſſel. (4) That 
an apozem, or a decoction, differs conſiderably from an infuſion, 
on account of the greater degree of heat made uſe of in the former; 
ee an apozem is fully impregnated, and ſaturated with thoſe 
parts of the ſubject which are readily ſoluble in boiling water. And 
the longer the operation is continued, the blacker the liquor grows, 
and the leſs it retains of the natural taſte and odour of the plant ; 
eſpecially if the veſſel be left open, during the operation. If a de- 


coction be prepared with a violent fire, and in an open veſſel, ſome 


part of the natural taſte and ſmell of rhe ſubject flies off every 
moment: which is an obſervation of great importance to a phyſician. 
In order to gain the full virtues of ſaſſafras- wood by decoction, a 
proper quantity, as, for example, about an ounce, being firſt rafped, or re- 
duced into thin ſhavings, ſhould, in a cloſe veſſel, be put to boil in 
a quart of pure rain-water, for the fpace of half an hour. If the 
operation were continued longer, and the veſſel not well cloſed, the 
ſcent or fine aromatic volatile part of the ſubject, would, in great mea- 
ſure be loft 'to the apozem ; but may, by proper management, be ful- 
ly retained therein. The cloſer, denſer and heavier the ſabje& i 


and the more oil or roſin it contains, the leſs fir it is for decoction, and 
the longer it ought to be kept in infuſion, or digeſtion, to prepare it for 


that operation; wherein likewiſe it muſt be the longer detained be- 


fore it will give out its oil. Thus guaiacum-wood muſt be infaſed. 
for twenty-four hours, and then boiled for ſix more, before it will 


yield its roſin by decoction, ſo as to fit it for the cure of the ve- 


nereal diſeaſe. "Tis the practice in Tah to boil this wood, for the 


fame diſtemper, tifl the unctuous froth appears upon the ſurface of 


fignor.' And in the ſame manner we . eught- to proceed when 
1 


"7 3 FE 


the Hquor. 

the ſybje& is exceedingly reſinous or unQuous. The freſner, ſofter, 
and 5 1 

2 


a plant, by the joint aſſiſtance of fire and water. By bare infuſion, 


any vegetables is, rhe better is it diſpoſed for 1 5 
555 b 5 8 
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The ſubjetts 
beſt fitted for 
— 


A CACIA  Ground-ivy; „ i 
Apples. „ . Seen... i. 
Apricocks. d 208 SO... 
Barberries. Knot-graſs. „ 5... 

Chherries. Mulberries. Shepherds - purſe. 
Cinquefoil. Myrtle. Self⸗ heal. 
Comfrey. | Nettles. NS. © ie: 
| Cranes-bill. . Peaches. _ .... Speedwell, _ 
Currants. PRars.”: - ... Strawberries.  _ 
Dandelion. Pellitory. „ -.—.. 
Dwarf-elder. Poppies. Tamarinds. 85 
Elder-berries. Perriwinkle. Tormentil. 
Endive. Plantain. Water-lilies. 
Fern. Purſlain. Wood-ſorrel. _ - 
Fumatory. Quinces. Worm wood. 
Gentian. Rasberries. „CC an oo 
Gooſeberries. Roſes. 


Its uſe in me- 
icin 
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ſion or decoction ; but, on the contrary, 


appear leſs fit for either. In a recent plant, the 2 oil pr 
mixed together; but in dry'd vegetables that have been long kept, 
there remains ſcarce any thing but oil: or if any ſalt happens to ſtay 
behind, tis ſo mixed and blended with the oil, as to require a deal 
of boiling to fetch it out. Thus the guaiacum-wood, . as it is freſh cut 
ſrom the tree in the Wiſt-Iadies, will, in half an hour's time, commu- 
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nicate a larger proportion of ſalt to the water wherein tis boiled, than 


it would here in Europe, where it can only be had dry and hard, by 
being boil'd ten times as long. And hence, perhaps, it is, that the 
decoction of this wood proves ſo much more ſucceſsful among them 
in the cure of the venereal diſeaſe, than it does among uus. 

n x 5 ſubjects which may moſt advantageouſly be treated 

by way of infuſion or decoction, for medicinal purpoſes, are thoſe of the 
aſtringent, acid, viſcous, . or refrigerating kind; the principal whereof 


are included in the following catalogue. 


1 TALOGUE of ſuch aftringent, acid, viſcous, or refrigerating Vege- ; d 
5 * are proper to be treated. by Infuſion or Decoction for medicinal 


\ 


6. The medicinal virtues of any of theſe vegetables may readily 
be communicated to the blood in the form of an infuſion or decoc- 
tion, and mixing with it, perform their office according to their re- 
ſpective natures. - And if ſuch infuſions or decoctions are drank down 
warm, they will be made to act by the general virtue of heated he; 


water, 
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water, which in the human body is highly deobſtruent and diluting,” as 
well as by that which is peculiar to the plant; and ſo prove a means of 
conveying it farther. But ſach infuſions, or decoctions, ſhou'd not be 
prepared from very oily, or very reſinous vegetables; for then they. 
could not eaſily enter the mouths of the lacteals, or other abſorb- 


ing veſſels. That the ſpecific virtues of vegetables are, by this means, 


carried into the blood and juices, appears from hence, that if any one 
takes a doſe of the decoction or infuſion of the thick juice of caffa 
fiſtularis, the urine made ſoon after will be green; and whoever drinks 


a draught of the infuſion of rhubarb, or ſaffron, upon an 7 


5 


ſtomach, will, in a quarter of an hour after, find his urine tinged c 
a high yellow, like the tincture of thoſe vegetables. So likewiſe if a 
woman, who gives ſuck, ſhould take the infuſion or decoction of ſena- 
leaves, her milk would, in two hours time, purge the infant at her 
breaſt. Whence it is very manifeſt, that ſuch medicines readily mix with 
the blood and juices. But when the medicinal virtues of plants reſide not 
in ſuch. of their groſs parts as are ſoluble in warm or. boiling water, 
the infuſions or decoctions will have no ſuch effect upon the body. But 
in order to heighten and improve their virtues, and fit em for ſome caſes 
to which they might otherwiſe prove unequal; the odoriferous water, 
drawn from the reſpective ſubje&s abovementioned, by means of our 
firſt ones may be added to the decoctions which are afterwards made 
thereof. ' -: f 


e e DR OG RS Be Mo 
 Exbibiting the manner of making Ross, or Savas, DerruTa, 


GEeLLIEs aud EXTRACTS ; by an EXAMPLE in the DEcocTion 


of the ſecond PRO RSS. 


1. T ET the infuſfon or decoffion of the laſt proceſs be forſt clarified, The reti. 


either by ſtanding in a quiet place, by the ſtrainer or filtre, or by 
being boiled up with the white 7 and then committed to a clean, gla- 
z2d, ſhallow, open, earthen veſſel, whoſe fides widen upwards ; which is to be 
placed over à clear, gentle fire, that the liquor may gradually exhale away, 
and the remaining matter gradually become of a thicker  confiſtence. When 
a decoction hath been thus evaporated, till one half of it is conſumed, the re- 
maining part is called a rob or ſapa; tho' ſapa, in the language of Colu- 
mella, Cato and Varro, properly figniſies muſt, or new wine boiled half away. 
in this manner. But we now uſe it, indifferently, for any freſh vegetable 


juice, or decoction, which is thus treated. (2.) When a decoftion is thus exhaled 


away to a third part of its original quantity, we call the remainder defratum ® : 


* The words Sas and Defrutum are uſed | tem menſuræ decotlo : quod ui ge ad dimi- | 


by Pliny in the converſe ſenſe of what we here | dium ef, defrutum vocamus. Prin. Nat. Hiſt. 
ſuppoſe them to mean; as may appear by the Lib. x1v. cap. ix. Vino cognata res ſapa ; 
two following paſſages. Nam * quod | muſio decocto, donec tertia pars ne 2 II. 
alu hepſema, noſiri ſapam appeliant, ingen i. non Lib. xxiil. cap. 111. . 

natura, opus eft ; muſto w/que ad tertiam par- 
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tho the ancients applied this word alſo to wine alone, boild after the fame 
manner, (3.) When 'a decoction is thus waſted, by farther boiling, till the 
remainder becomes of ſuch a conſiſtence, that a drop of it let fall upon à cold 
marble, or the like, will there congeal, ſo as to tremble when "tis touch d, 
or to appear endow'd with an elaſtic property, we call this remainder a gelly. 
The ſame word is likewiſe applied to the freſh juices of fruits, or plants ; 
as alſo to the broths of animal ſubſtances, inſpiſſated or reduced by boiling to 
the ſame confiſtence, (4.) But when a decoction is exhaled away to the conſi- 


ſtence of  fliff honey, or ſo far that, when cold, it will not ſtick to the 


fingers, *tis termed an extract; of which there are two kinds, viz. the aque- 
ous and the reſinous; the former whereof is made with" water, and the other 


with ſpirit of wine. But both of them are ſaline, fat, bitter ſubſtances, 


and conſtantly appear of a very black. colour. After the ſams manner may 
the recent juices of vegetables be prepared into an extract. 


Hocb to prepare 2. When the liquor, or vegetable juice, to be exhaled away into any 


{a bjects for it. 


of theſe forms, or reduced to the conſiſtence either of a Rob or Sapa, 
a Defrutum, Gelh, or Extract, has its groſs and feculent, or earthy 
part ſo heavy, as to fall to the bottom of itſelf, and leave the 
fubject pure and tranſparent,” it may be ſufficient barely to let it 
reſt in a cool, quiet place, in order to prepare it for the operation; 
and when it has thus purged itſelf clear, to decant or pour off the liquor, 
by inclination, from its ſediment, before it has conceived any heat, or 
Tun into fefmentation. If the feculenee be light, and will not readily 
ſubſide, ſo as to leave the liquor clear, and fit for this operation; it may 


be depurated by the filtre, or by being ſeveral times paſſed through a dou- 
ble hippocras-bag, or flanne!-ſtrainer ; in the pores whereof, all the light 


feculencies, or groſſer matter, which made the ſubject thick and turbid, 


will by degrees be lodged; and the liquor paſs through clear and 
_ tranſparent. There is a thin or ſpungy kind of cap-paper alſo, which _ 


is known by the name of filrring-paper, very proper for this purpoſe in 
ſome caſes. A glaſs funnel being lined with a ſheet of this paper, the 
liquor that js poured into it will be tranſmitted, drop by drop, in a 


* 


reat degree of purity. Laſtly, when the decoction, or other liquor deſign d 
b this proceſs, is ſo unctuous, fat and groſs, as not readilyto 


tor the ſubject o 
fine itſelf down by ſtanding in a quiet place, it may moſt properly be clarified 
with the white of an egg, after this manner. Firſt, beat or whisk up the 
white of one egg, or more, in proportion to the quantity of your liquor, to 
a froth, in a clean veſſel by itſelf, and afterwards work in a little of 


the cold liquor along with it; then add more by degrees; and at 
length throw the portion ſo mix'd up, into the reſt of the ſubject, and 
juſt ſtir them together. Then fetting the whole over a gentle fire to 


| boil, as ſoon as the hard ſcum or cruſt riſes up, or juſt begins to break, 
remove the veſſel from the fire, and with a flice take off the head; 


and run the remainder, whilſt tis hot, through a flannel-bag; by which 


: us 
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means the ſubje& will be thoroughly depurated. For the white of the 
egg being mixed with the whole body of the liquor, and afterwards. 
concreted or harden'd by the fire, it draws to, and intangles with it 
| ſelf, all the viſcous, unctuous, and feculent matter it meets with, and 
can ſuſtain; then mounting to the top, on account of its comparative 
levity; carries that up along with it, and there forms itſelf into 
a ſtrong cruſt, which may be readily taken off, or ſeparated by the 
ſtrainer, ſo as to leave the ſubje& perfectly fine and clear. The larger, 
the wider, and the lower the veſſel is, which we make uſe of in 
this proceſs, the better and the ſooner it is perform d; becauſe the 
liquor will then exhale the faſter; whereas, if it ſhould be long in 
hand, the ſubject is very apt to receive ſome damage. This veſſel, alſo, 
ſnould, by all means, be of glazed earth, and not of copper or braſs, 
tho' lin'd on the inſide; for ſuch veſſels will be 8 by any de- 

coction, or juice of a vegetable that is at all acid; and thence the 
ſubject will gain a vomitive quality, as I have frequently experienced, 

3. The robs, defruta, gellies and extracts, prepared after this manner, The nature gf 
are all capable of diſſolving in water, and may be kept for a very e productos. 
long time unaltered in their natures and virtues ; provided the moiſtt 
air is not ſuffer d to get at them. They all perfectly retain the taſte 

and ſmell of the plant, as it was left in good meaſure deprived of 

both in our firſt, proceſs, by the exhalation of its odoriferous water; 

and conſequently, theſe preparations muſt contain only thoſe virtues 
of their reſpective ſubjects, which neither reſide in the native ſpirit, 

nor in their ſolid, earthy, or feculent part. Decoftions and extracts 

differ only in point of conſiſtence, or as to the proportion of their 

aqueous parts; being both of them a kind of ſaponaceous bodies, 

conſiſting of oil, ſalt, and water. It ſeems impoſſible to obtain a de- 

coction that ſnall be purely ſaline, without any mixture of oil, which, 

in ſome meaſure, will always remain in the extract; becauſe the de- 

gree of fire, made uſe of in that operation, is unable totally to ex- | 
pel it. But this is to be underſtood of that groſs, or fixed oil f 
vegetables, which they yield by long decoction; and not of the vola 
tile or eſſential kind, that is gained from them by diſtillation. And 
hence we ſee. the reaſon why all extracts are inflammablGwwwee. 


Se He 


4. The medicinal uſes and virtues of theſe preparations are exceeding Their 3 


* 


great. For the decoctions or juices of plants may, by this means, be virtues andaſes; 
long preſerved perfect and entire, without ſuffering any fermentation, 
or ſuſtaining any greater loſs than that of their more volatile, aqueous, 

or ſuperfluous parts; ſo that at any time we may, by letting them down 
with as much warm water as they loſt in the exhalation, obtain te 
natural juices of vegetables in great perfection, capable of being ap- 
plied to medicinal purpoſes, with all the advantages that would at- 
tend them, if they were freſh expreſs d, and in their proper ſeaſon. 
All the ſpecific, or peculiar 5 of plants reſide in their juices, 


— 


45 or that part which is ſoluble by the heat of boiling water. The re- 
maining parts are merely vaſcular, or compoſed of ſolid terreſtrial 
matter, uncapable of receiving any change in the human body, or of 
communicating any virtues to it; proving the {ame in all kinds of vege- 

table ſubjects. Hence the ſeveral preparations afforded us by our pre- 
ſent proceſs, being freed from this terreſtrial and inactive part, as well 
as from the aqueous, they are, cateris paribus, more eſſicacious than the 
plants themſelves, or their juices. And chus by boiling up the juice of 
quinces, for inſtance, to a due conſiſtence, we may always have in rea- 
dineſs a medicine of great virtues, in caſes of vomiting or looſeneſs. 
And by ſuch a contrivance, as this, it was that the antients obtained their 
portable wines. They took any quantity of muſt, or the freſn expreſſed 
juice of ripe grapes, and boiled it up, over a gentle fire, to an ex- 
tract; which, when cold, they could carry with them on a journey; and 
ſo at any time, by diluting it with warm water, prepare a vinous be- 
verage for their refreſnment . After the ſame manner, we may ſurniſn 
our ſelves with portable medicines, fit to carry with us in a voyage 
to any part of the world; and capable of being uſed to as great ad- 
vantage, as if the ſimples, we wanted, grew upon the ſea. Thus, for in- 
ſtance, the extract of tormentil- root might immediately be brought 
back to a decoction, if an aſtringent liquor was required; and the rob of 
currants be diluted with water, if we wanted a drink of a refrigerating 
nature. But we are to obſerve, that to gain theſe preparations in tlieir 
greateſt perfection, the ſubjects ſnould not be ſuch as have been dry, or 
long gathered, but freſn, and in their full perfection; for, as we before 
obſerved, when plants are entirely deprived of their juices, no ſpecific or 
medicinal virtues remain behind in their veſſels or carcaſs; but all of 
them wanld then ad in the body after the ſame manner; or, to ſpeak - 
ſtrictly, they would none of them act at all. An effete, worn- out and 
| exiccared poiſonous plant might as fafely be taken into the 'body, as 
any of thoſe reputed the moſt innocent. e Le 

The ſubjefisbeſt 5. The vegetables beſt ſuited to undergo this proceſs, or to afford 

fared for this their robs, defruta, geliies and extracts, for medicinal uſes, are all of 

as the fix d er aſtringent kind; ſuch as we ſet down in the catalogue un- 
der the ſecond proceſs. But thoſe of the aromatic tribe, or ſuch as ſtand in 

the catalogue of the firſt proceſs, are very unfit to be treated in the ſame 
manner; becauſe their virtues conſiſting in thoſe parts which are of a ten- 

der and delicate nature, they would exhale, and be loſt in the opera- 

tion. 5 . 

Intredufion o 6. The remains of this proceſs, which are the ſame with thoſe of the 

the next. ſecond, being gently dry d, obſtinately retain their priſtine figure; tho 


The portable. ſoop, lately introduced, is aj ſor the pocket, and ready, upon occaſion, 
produdtion ol 2 oceſs applied to animal | to be preſently diſſolved, with a due propor- 
ubjects. Any rich ſoop, or animal jelly, boi - tion of hot water, into a meſs; which might 
led up to the conſiſtence of glew, will be fit be very deſirable upon a journey. 15 
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they are now inſipid, inodorous, dusky in colour, devoid of all the na- 


rive or ſpecific virtues . of the plant, and render d perfectly fluggiſh and in- 
active. y have already ſutfer d che urmoſt violence of che fire that could 
_ poſfibly a0 3 them thro water; e are therefore, in the next place, 
to ſee what ee will de W og by A "naked fire, acting imme- 
diarely ne, E . 
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Exbibi feng che manner if. calciui or rade Wee to 


_ zobite infipid aſhes, by an examp ple + bn FTE DIKSINS oh 155 * 
e and third FRO: a 03) wie, 


L Lack the. carcaſe or e e roſemary, th by obs 1 
| proceſs, in a dry, aud clean, iron pan, to be held over à clear fire ti 
it begins. to glow, or become u = then the ſubjebt woll preſently Smoke, 
ſmell ſtrang, grow-black, Name, ſhine 27 and at length fink into iuhite 
aſhes, which | till retain the | external. 
Fade loſe and render a _ that the e touch 158 eh de 


of the original plant; but os 


ev. 


2. be gte, er in chis BR ſhould. be very clo, other- 4 caution t 


wiſe ſame ſaline. part of the ſmoke might fall down into the ſub» be obſerved in 


ject, and impoſe upon the . ; by making him fancy it to be fill © 
 ſapid, tho, in reality, it was, before deprived of all its taſte; by decoction, 
as it now is of all its odour, by the flame which conſumed 1 3tS;OMe: -:;- 


3. There appears to be two kinds of ſmoke, viz. aqueous and oleagi- pp | 
nous: the aqueous is that whigh,exhaled 1 in our firſt proceſs, and appears 8 


conſtantly - white ; but the oleaginous is always black, and confiſts 
of the oily parts of the plant, which being 7 firſt driven out by the 


Gre, eſcape. its farther action, that, wow'd, if they ſtay d longer be- 
hind, convert them into flame. The fetid ſcent here * able, is cau- 


ſed by. the oil of the ſubject, hich is now. ſo attenuated, and rarified by _ 


the action of the fire, and its parts put into ſuch a motion, that it 
has a power to ſtrike the noſtrils more vigorouſly than when it remain d 


fix'd and condenſed in the plant. The ſame oil is the. cauſe that 
— ſubje& turns black before, or during the time, it flames; for 


beginning now te be extricared and ſer looſe, it appears in a greater 
quantity upon the ſurface ; ſoon after which, tis turn'd into ſmake 


or flame; till being all conſumed, at length it leaves the ſubject white. 


long as wy of this oil remains behind, the body continues to 


flame 
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Proceſſes upon Vege tables. 
flame, glow, or ſparkle; but that being gradually waſted, or gone off, 
in form of Gaoke of flame, the ſubject 4 5 e left in the — of a 
ſhining or glowing coal, and preſently after ſinks, down in aſnes. 
4. Theſe aſhes, which are as inſipid as ſand, and perfectly ſcentleſs, 
being firſt digeſted, and then | boiled in water, communicate nothing 
that is faline thereto; and if the decoction is now ſtrain'd, — 5 
and exhal'd away, not one grain of ſalt will remain behind; only a 
pure and attenuated terreſtrial matter, which, without great impropriety, 
might be called philoſophical or virgin eartmg 

5. Hence we may learn what principles our ſubje& remain d poſſeſs d of, 
after having been treated by the two preceding proceſſes; or of what 
parts all vegetables conſiſt, when they are deprived of all that was ſo- 
luble in them, by the joint action of fire and water; viz. oil, and 


earth. For as nothing is inflammable but oil, tis certain that oil 


ſtill remain ' d in our ſubject, notwithſtanding the long: continued action 
of the boiling water it ſuſtained in the ſecond proceſs, and the large 
uantity of oil which was, from time to time, ſcumm'd off the decoction. 
That it remain d poſleſs'd of ſome quantity of oil, may likewiſe ap- 
ear from the blackneſs obſervable in the coal, whereto the fire at 


firſt reduced it; for oil is the cauſe of this blackneſs, and reſides in every 


The phyſical 


and chemical 


ues of the pro- 
R 66. {1 3 


body ſo long as it fumes, flames, and ſparkles; but when the oil is all 

eonſumed, Neb the body loſes its blackneſs, and falls into a white earth. 
6. It appears probable, from this proceſs, that elementary earth com- 
ſes the veſſels or ſolid parts of vegetables. It ſeems to follow, 

rom ſome experiments made by Mr. Boyle, that pure water diſtilled . 


..ever fo many times over, conſtantly leaves behind it a proportion of 


fine, white, virgin earth; from whence we may with ſome probabili- 


ty conclude, that the nutritious juices of vegetables, drawn into them 


in the form of water, depoſite this terreſtrial matter, or leave it be- 


hind them to form and conſtitute their ſolid parts: but this it ſeems 
unable of itſelf to do; and therefore requires the aſſiſtance of the oil we 


burning concave is unable to change or vitrify it, without an addi- 


find in them, whick adheres ſo tenaciouſly to it, that a great violence of 
fire is required to ſeparate them; and ſeems therefore, to act as a glew 
in binding the parts of the pure, white earth together. This earth contains 
nothing peculiarly medicinal, and is found the ſame in all vegetable 
ſubjects. Tis incapable of being diſſolved either by fire, air or water; 
and is, perhaps, the moſt perfect, pure and ſubtilized, that can any 
way be obtained by the art of chemiſtry. Even the focus of a large 


tion of ſand; with which it preſently runs into glaſs. Its being fo 
fixed and unalterable in the fire, is the reaſon that the aſſay- maſters em- 
ploy it to compoſe their teſts and cupels. Some alſo make uſe of it as a 


dientifriee; for it is a great abſorbent, and gives a fine gloſs or poliſh to the 


* 
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Proceſſes upon Vegetablet. 
7. The preſent roceſs, compared with the foregoing, ſnews us that 
all the ſpecific and diſtinguiſning virtues of plants muſt neceſſarily reſide 
in ſuch parts, as are either diſſolvable in water, or inflammable in the 
fire ; and that the dryer or older any vegetables are, the more they loſe 
of their native ſpirit, their ſalt and their oil; and the leſs their medi- 
Cinal virtues. All plants by keeping loſe of their weight. Their pre- 


\ 


ſiding ſpirit ſpontaneouſly exhales, which greatly takes off from their o- | 


dour; their falts are diluted and attenuated by a moiſt air, as well as 

their oils, and rendered volatile, and carried off by a dry one. Thus 
any kind of wood, kept ſo long that it rots, falls of its-own accord in- 
ro aſhes, without the help of calemation. And thus, as we before ob- 
ferved, the moſt poiſonous, or the moſt medicinal. ſimples may entirely 
loſe their force and virtue by being kept too long. That horrid poiſon, 
the Euphorbium of Mauritania, will, with age, fall away into an indo- 
* lent; innocent earth. 1+ 2 e 


Hence alſo ve ſee, in a nearer view, how it comes to paſs that the veſ- 


ſels, or ſolid parts, of plants are neither deſtroyed by their own ſaline, a- 
queous, or oily juices, nor the external force that acts upon them: for their 
baſis being of elementary earth, it can never be diſſolved or changed by the 
action of the ſun or water, ner by any of the parts or principles which 
enter the compoſition of their fluids. But if plants were wholly com- 
poſed of ſaline and oily parts, they would ſoon be diſſolved by the a- 
gents. continually at work upon ten. 
It hence likewiſe appears, that there is no fixed ſalt in the ſolid parts 
of a vegetable: and the ſame holds true of animal ſubſtances. This 
may ſeem a paradox, tho the truth of it is manifeſt from numberleſs 
experiments. But we need go no farther than the preſent proceſs ; the 
remaining aſhes whereof are perfectly inſipid as well as inodorous. Tis 
therefore a great miſtake in thoſe, who affirm that ſalt promiſcuouſſy 
reſides in all the parts of vegetables; as well when they are dry and- 
withered, as when they are freſh and green. a” 9 

Laſtly, we hence learn, that calcination renders vegetable ſubje&s. 


white, by depriving them of all their fetid oil, which it converts to 


| ſmoke. And the ſame holds true alſo of, animal ſubſtances. Thus in 
order to render the bones of a Skeleton white, we endeavour to get out 
their oil, by laying them to ſteep in a lixivium, and ſucceſſively expoſing 


them to a warm dry air, which in time will carry off the oily parts; 


chat make them appear of a yellow or dusky colour. 
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PROCESS v. 


Exbibiting the manner of calcining vegetable ſubſtances into 
white, Taline aſhes ; by an EXAMPLE in the EXTRACT 
of the third PRoOctss. ; | 


The proceſs. 1, FT AKE the black extract of our third proceſs, lay it on a clean iron 

1 pan, and gradually dry it over a gentle, naked fire; it will preſently 

begin to Haube, ſmell ſtrong, grow blacker, boil up like pitch, take fire, and 

| 2 out with a clear flame, ſhine, ſparkle, and at length Fall down into reddiſh 
aſhes. ] BEE uy 1 e 


Nature of the 2. Theſe aſnes, if fartherurged by the fire, become white and inodorous, 
wor ir afor6s. put very ſaline, or fiery-upon the tongue, and contain but little earth. Being 
| _ digeſted and boiled in clear water, then ſtrain d off and filtred, and the 
faperfluous moiſture evaporated, they yield a fiery ſalt, of a white or 
greyiſh colour. This falt differs in degrees of acrimony or ſharpneſs, 
with the plant tis gained from. The aſhes of all manner of vege- 
tables are naturally ſaline, fo far as we know: but the more pun= 
gent the taſte and odour of any one is, the leſs of this falt it affords: 

or, in other words, the greater their quantity of volatile ſalr, the leſs is 
that of their fixed; as evidently appears in horſe-radiſh, and other 
pungent. or antiſcorbutick plants. JF ; : Dl £20028; (120 


— 


Corollaries 3. From hence it appears, that boiling water gets out two different 
from the pro- parts from vegetables, which may afterwards be reduced together into 
es an extract, viz ;. (1.) an oil which will fame, grow fetid, exhale and burn 


away in an open fire, and is the cauſe of the blackneſs in the extract; 

which grows the darker as its bulk is leſſened by heat: and, (2.) 
a white fix'd ſalt, that contains a ſmall proportion of earth ; and ap- 

pears the ſame in all kinds of vegetables. | 2 


c 
Exhibitine the manner of calcining plants to white ſaline aſhes, 


. like 75005 of the laſt, by an EXAMPLE in the REMIANs of 
the firſs PRO ESS. „ 1 | 


Ibe proceſs. 1, THE remains of our firſt proceſs, or any recent plant, being 6 gra- 


dually dry d with a gentle heat, and then placed in a clean iron 
pan, and expoſed to a clear, naked fire, will preſently begin to ſmoke, ſmell fetid, 
ſhine, ſparkle, flame, burn away, and at laſ? fall down into aſhes, that retam 


Proceſſes upon Vegetables. 0 
the form of the original plant, after the manner of the ſulject in our fourth pro- 
1 5 „ dhe * pref bet in the preſent caſe are thicker and ſtronger. - 

2. Theſe aſhes are white, inodorous, ſaline, or of a fiery taſte, and con- Nature of the 
tain a conſiderable proportion of earth. When elixated, or boiled up in #704. | | 
water, which is afterwards exhaled away to drynefs, they leave a ſalt » Y 
behind, perfectly like that of our fifth proceſs; and an earth like 
that of the fourth.” _ py . | 

3. By comparing together the ſeveral proceſſes which we have hitherto Corollarie; 

one through. it will appear, (I.) That all which the utmoſt force of from on — 
ire, applied thro water, can obtain from vegetables, is only their jui- “= Pere. 
ces, and no part of their veſſels; which always remain undeſtroyed af - 
ter ever ſo long decoction. (2.) That vegetables by boiling yield a large 
proportion of combuſtible matter, or oil, to water. (3.) That the ſalt 
and oil of vegetables are naturally ſo united in them, that the greateſt 
part of both may together be diſſolved, or gained from them by boiling 


water: or that the falt and oil of plants are by nature formed into a . 2 
kind of ſoap, that is readily ſoluble in water; which oil alone, without = 
ſuch a combination, wou'd not be. After the ſame manner as we find © 1 


it in vegetables, ſo it is alſo in our ſelves: as long as the oil and ſalt 
are duly blended and kept together in our bodies, ſo long we are heal - 
thy; but if once this natural ſoap comes to be diſſolved, or its 
texture deſtroyed, then both plants and animals languiſh, ſicken and 
dye; unleſs proper remedies are ſpeedily applied. (4) That tis the 
dily part of vegetables which gives the dark colour to the decoctions, or 
extracts prepared for them; for the ſalt, being perfectly white, has no 
| ſhare in producing this colour. (5.) That the ſaline part of vegetables 
is more fixed than their oil. (6.) and laſtly, That Eno ſpecific or pe- 
culiar medicinal virtues of plants are owing to their native ſpirit or oil; 
not to their water, fix d ſalt or earth, which appear to be the ſame in 
the whole claſs of vegetables. eee, ee One ION 
| Having now ſeen what effects, or changes, are producible in vegeta- tnmrodudion 16 
ble ſubje&s with the two grand inftruments, water and fire, ſeparate, or the hiftery of  , W 
bined with air; and into what parts or principles they are reſolya- 2. on ot 
ble by means thereof; what is the office and uſe of their earth Fr +4 | 
and how fixed ſalt is obtainable from them; we ought in the next 79 1 
place to examine what this ſaline matter is, which remains after calcina- 
tion; and under what form, together with the oil, it originally preex- 
iſted in the ſubject. This is a piece of knowledge highly requiſite in a 
chemiſt, to enable him the more clearly and diſtinctly to underſtand the 
chaages brought upon ſuch ſaline matter by the fire. A neple& in 
this particular might give occaſion to a very erroneous opinion in che- 
miſtry, by ſuffering us to perſuade our ſelves that ſalts exiſt in plants 
under the ſame form, and after the ſame manner, as they are pro- 
duced, or made appear by the 7 5 which is directly oppoſite to _ 
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truth, Thus an acid plant, as ſorrel for inftance, reduced to aſhes, will 
afford an alkaline ſalt: but it would be a raſh concluſion to ſay, that 

therefore ſorrel is an alkaline plant; or that before the operation it 
contained an alkaline ſalt. All that cou'd fairly be concluded from 
{ſuch a proceſs is this, that ſorrel, treated in ſuch. a particular manner, 
afforded an alkaline ſalt. | „ 


— 


PROCESS VII. 


Exhibiting the manner of obtaining the native, or eſſential 
 , SaLTs of VEGETABLES, from their crude Juices; 
_ by an EXAMPLE in the Juice of the plant SoRRET. 


The proceſs. 1. A AKE am plant whatſoever that is ripe, freſh gathered, in its per- 
1 fection, green, aud full of juice, as ſorrel for inſtanee; bruiſe it well in a 
marble mortar, and then, with a preſs, ſqueeze it ſtrongly out; waſh, or boil 

the preſſings twice or ' thrice with a moderate quantity of fair water, and 
exe them out again. Then mix the ſeveral liquors together; let them 

/ ay a little in a quiet place to ſettle, and afterwards run them thro a. flan- 
 wel-bag, that all the liquor may become clear, When this is done, boil it up in 

a glazed veſſel, over a clear, gentle fire, to the confiſtence of a thin ſyrup ; then. 
pour it into an unglaxed earthen pan, and upon the ſurface of the liquor let a 
proper quantity of clear oil be lodged, to defend it from the external air. In 
this ſtate let the liquor remain in a cool cellar for the ſpace of fix or eight 
months; and during this time there will ſhoot to the fides of the veſſel a large 
vantity of a darkiſh, ſaline, cruſty matter, which is the native or eſſential, 

Pe 1 ſorrel; whilſt an oilh and terreſtrial, or fat muddy part falls to the lot- 
tom; that being dry d before the fire, and brought to a. thick confiſtence, is com- 


I” buſtible, and will burn away with a clear fame. 


= . 'Canvions to be - . This indeed is a tedious way of obtaining the native ſalt of a 
ei u plant; but it is the ſhorteſt that I am acquainted with. The veſſel, 
; © wherein the liquor is put to ſhoot, ought not to be of glaſs, tho that 

wou'd have all the ee of tranſparency, becauſe its ſmoothneſs 
wou d hinder the ſticking of the falt to its ſides; and ſo the operati- 
on be rendered ſtill more tedious; but the juice eaſily inſinuating it 
ſelf into the pores of an unglazed earthen veſſel, has a great advantage 
in ſhooting its ſaline ſpiculæ to the ſides. And in this caſe, the want of 
tranſparency in the veſſel may very well be ſupplied by that of the oil poured. 
| 2 the ſurface of the liquor; which oil will give us the opportunity of 
obſerving the ſteps of the proceſs, at the ſame time that by keeping 
out the air, it keeps the liquor from falling into fermentation, and pre- 
vents the vegetation. and growth of mouldineſs, or a 3 £ 
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ſtance thereon ; which would prove a pry great impediment to the forma- 
tion of the ſaline cryſtals; being it ſelf the falt now rendered in ſome 
meaſure volatile. 65 „ 1 | 
4. This cruſty matter, being freed from its liquor, ſeparated from the The manner of 
ſides of the veſſel, immediately waſhed clean from its adhering muclagi- en. 
nous fæces, by repeated moderate affuſions of warm water, and then 
gently dry'd, will exhibit the native ſalt of ſorrel in the very manner 
wherein it præexiſted in the plant; for this proceſs has done no 
more than barely freed the ſalt from the miete juice; nothing being 
employed in it to cauſe a change but reſt; which ſuffered the ſaline parts 
ſpontaneouſly to ſhoot and form themſelves into cryſtals. And this is | | 
the only ſalt that chemiſtry affords us unaltered, or as nature produces 3 
it; in which caſe it never appears to be alkaline, from what plant ſo- ＋ 
ever it be obtained. And therefore it was well obſerved of Helmont, 8 
that the ſalt gain'd from vegetables by calcination, 1s greatly altered 
by the operation, and very different from the native or eſſential ſalt, 5 
or from what it naturally is in the compoſition of plants. * 1.3% 
5. Theſe native ſalts differ in their nature and medicinal virtues T% ſeveral 
with the plant to which they belonged ; whence there comes to be a ve-/#7 1. . 
ry ro variety of them: but they may all be reduced and conſidered | 
under three general tribes or ſpecies; viz. (1,) Thoſe of the acid, a- 
ſtringent, or very auſtere vegetables, as of unripe fruits, &c. which per- 
fectly reſemble the tartar of wine. (2.) 'Thoſe of the ſucculent or wa- 
tery plants, which contain but very little oil; ſuck as endive, ſuccory, 
fumatory, houſe leek, &c. and theſe come nearly up to the nature of nitre; 
being a very pure kind of ſalt, and readily ſoluble in water; whence _ wy 1 
they are commonly called nitrous ſalts; and on account of their cooling "4 
virtue come to be employed in burning fevers, and other inflammatory | | 
diſeaſes. (3.) and laftly, 'Thoſe of the oily or viſcid vegetables; as all 
of the aromatic and agglutinant kind. Theſe afford it bur in very ſmall 
uantiries ; or ſcarce at all, till by due courſe of fermentaion they have 
rc thrown off their more viſcous and Too rts. For oil and 3 
viſcid juices greatly obſtruct the ſhooting of this ſalt into cryſtals; EE 
whence they run rather into fæces and impurities, than any properly ſa- „ 
line ſubſtance. But if once their oil be extracted from them, the re- 
maining juice will readily enough afford ſuch a ſalt. Thus, from the 
unfermented juice of an aromatic, odoriferous plant, ſuch as mint, fennel, 
aniſe, Ic. tis very difficult to gain the native ſale. And hence it is 
that all fat wines, as canary,' c. ſcarce depoſite any tartar at all; but 
ſuch as are ſharp, thin and poorer, throw it off in very great plenty. 
Thus from the juice of tamarinds, or our preſent ſubject, ſorrel, this el. 
ſential ſalt, is obtainable in great plenty; and from thoſe of the wate- 
ry plants, ſuch as endive, brooklime, Cc. which are not acid, in very 
large quantities ; but then 'tis not io rich, We may therefore eſtabliſh it as 
Y | CO Nu 1 14 | 
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36 Proceſſes upon Vegetables. © 
Fo a kind of rule, that the more oily any plant is, the leſs native ſalt it will 
afford by the treatment of this proceſs; and vice verſd, - „ 
Hou they bot 6. After the ſame manner, when any fermented juices of ſucculent ve- 
is for ele“ getables, as thoſe of ſummer-fruits for inſtance, and particularly of tart 
WO grapes, are committed to veſſels of woed ; they in time throw off their 
native falt, otherwiſe called tartar, or wine-ſtone, to the ſides thereof; 
and this always in greater plenty, as the fermented juice or wine is the 
more ſpiritleſs, acid, auftere, and of a thick conſiſtence, before it. was 
put up. If the wine be very rich and oily, twill ſcarce depoſite any tartar 
at all; for which reaſon tis never afforded by muſt. But in ſuch rich and 
un&uous wines, a matter falls to the bottom of the cask, in the form 
of an oily fæculence. The purer or more tranſparent and colourleſs 

the wine, the finer and whiter will be the tartar. Hence that of 
- Rheniſh wine is uſually prefer d to all other kinds. But when the wine 
is red, its taftar alſo appears of the ſame colour. We ſhall hereafter _ 

make it appear that theſe eſſential falts, afforded either by the crude or 

fermented Juices of vegetables, are not in themſelves ſimple or uncom- 
pounded bodies, but reſolvable or reducible into water, earth, ſpirit, 
different oils, and ſalts of all kinds, fixed and volatile, acid and uri- 
nous; and from thence we ſhall learn in what form they exiſt in their 
reſpe&ive ſubjects. For they will be found to contain an aqueous, and a 

viſcous, acid, unctuous ſpirit; a large quantity of a very volatile pene- 

trating oil, and a great proportion of one that is fixed and leſs pene- 
trating; a conſiderable deal of the matter of a fixed alkaline ſalt; 

a very large proportion of earth; and to be of an acid, rather than an 

| | alkaline nature, _ W 95 | 45 
Their medici. 7. The medicinal virtues of theſe ſalts being the ſame with thoſe of 
l une. their reſpective plants, they may be more commodiouſly and advanta- 
| 55 eouſly exhibited than the ſimples themſelves, or their juices ; becauſe 
3 e a leſs doſe of fuch a ſalt will contain the virtues of a much larger of 
| | the plant; and is alſo readier to be reduced into a proper form for ta- 
king. Thus an ounce of the eſſential falt, or tartar of tamarinds, for 

i inſtance, diſſolved in any proper vehicle, and drank, will prove as pur- 
„ gative as thrice the ſame quantity of the fruit. 1 


PROCESS VII. 


Exbibitins the manner of preparing medicated S A LTS from 
oe a by calcination, after the manner of TAC H E- 
c Botemary. | 


1. ID UT roſemary, er any other green, recent, fucculent plant, that has been 2 

= RE 0 P gathered before it buds,. or puts out its flowers, into an iron an, choſe 
. covered at the top with a plate of the ſame metal, and place it over live ca, . 
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that the ſubjeft may be gently ſcortched, without taking fire, or kg 


made to flame, till the whole plant is reduced to a black body, or coal. (2. 
Then the cover being taken off, the ſubject, thus torrefied, will begin to ſhine, 
- ſparkle and glow; during which time it muſt be continually ſtir d about with an 
iron rod, till at length it ceaſes to give any more ſigns of ignition; or till it 
is reduced to white afþes. (3.) When theſe aſhes ceaſe to ſparkle, and are 
grown perfetily white, put them into an iron pot, pour a proportionable quantity 
of rain-water upon them, and boil them together, over a naked fire, for the ſpace 
of half an hour ; or till the water has extracted all the ſaline taſte from the 
aſhes ; which ought, in the mean time, to be frequently ſtirr d up from the bottom 
with an iron ladle. Then filtre the liæi uium, or run it thro' a double flannel 


into another wide and open iron veſſel or pan; and in this exhale away the ſuper- 
fluous moiſture, over a ftrong naked fire, But when the remainder begins to grow 


thick, let it be carefully ſtirring ; and thus at length it will become dry, 
and when removed from the fire, appear in the form oo grey or dark-coloured 
maſs which is the medicated ſalt of roſemary, prepared after the manner of 


* 
4 * 
* 
* 
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2. If this ſalt be now put into a clean iron erucible, covered to keep Farther com = 
out the duſt, Cc. and committed to an open fire, twill flow like nitre ; —l. 


and if, after having remain'd for ſome time in this tate, it be poured out 


upon a metalline plate, we fhall have a ſaline maſs farther purified than 


the former, and either of a whitiſh, or a browniſh, a grey, or a lead-co- 
lour, capable of being cur into pieces of any figure. | | | 
3. This ſalt will be made ſtill purer and finer by farther ſolutions in 
freſh water, and repeated filtration and exhalation; ſo that at length it 
might be brought into a fine tranſparent cryſtalline ſubſtance: but ſo 
much trouble is no ways requiſite to fit it for medicinal uſes. 


4. The ſubjects defigned to afford this ſalt in its greateſt perfeRion, The oi is . 


and to the beſt advantage, ſhould abound but little in volatile ſalt, and 7e. 


be gathered in the leaf, before they put out their flowers; becauſe at 
that time they moſt abound in ſalt: but after the ſpring is far advanced, 
and the flowers appear, they grow more oily, and loſe a great deal of 
their ſaline part. And the more gently we proceed in torrefying them, 


the larger quantity of ſalt they will afford. Tis oy ucing the 
| re, 


plant to a coal, in a cloſe veſſel, which ftifles the keeps in 


the ſmoke, and fixes the oil, that conſtitutes the manner uſed by Tacheni- 


us in the eee of ſalts; which therefore go by his name, becauſe 
he was the who accurately deſcribed the proceſs, in his Hippo- 


crates chemicus : not that he was the original inventor; for they ſeem to 


have been more anciently known: and Lully, with many other 
chemiſts, were well acquainted with them, before the time of Tachenius. 
But if his method were not made uſe of, or if the plant were ſuffered to 


burn out in the open air, a great part of what is volatile in it would be 


loſt to the ſalt; which, in that caſe, would become highly * 
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fiery but this we would here avoid. The deſign of our proceſs is not. | 
to give us a corrolive ſalt, after the common method in which the tra- 


ding chemiſts prepare their ſalt of wormwood, by ſetting fire thereto, 
and burning it till all its combuſtible parts are conſumed in a crack- 


lung flame or blaze; for by this means they can never obtain a balſamic 
or ſaponaceous ſalt, which ought to contain a proportion of oil; and 


which by our method is kept in it; whence our ſalt is alſo termed 
medicated, on account of the great virtues which, by this treatment, it 
comes to have in medicine, as we ſhall ſee hereafter. A coal is nothing but 
a terreſtrial vegetable matter, wherein there remains ſuch a proportion of 
oil, as renders it black, and combuſtible; and may be prepared as well 


from linen cloth, as the loppings of a tree; for they would then differ 


only in regard of their bulk or ſubſtance, and not of their nature. 
And if the ſubje& of our proceſs ſhould remain ſtifled, or cloſe co- 

vered down in the torrefying veſſel, over the fire, for the ſpace of a 
whole year, yet, during all that time, it would continue in the ftate of a 
coal; but if after this, the external air be let in upon it, the oil, that 


was condenſed and fixed in the torrefaction, will immediately be in great 


-meaſure conſumed, and the black body appear in the form of whitiſh 
aſhes, When the fire is thus ſuffocated or ftifled in the ſubje&, the 
aſhes, to which it is afterwards reduced, are of a redder colour than thoſe. 
obtained by means of an open fire; and the more it is ſuffocated, the 


redder theſe aſheswill prove: which ſhews that in ſuch a caſe the oil 


is more intimately mixed and united with the ſalt of the plant. And 
the greater this degree of redneſs is, the better are the ſalts, and the 
leſs alkaline or fiery. When the oil is thus united with the ſalt, and 
fixed in it by the fire, they together conſtitute a ſaponaceous body, 
which will readily flow with heat: whereas the ſalts, prepared by an 


open flame, requires the utmoſt degree of heat to run them. If the 


fire were not ſufficiently ſtifled in the ſubject, the colour of its ſalt 
will be too white. But tis ſcarce poſſible to determine the colour of 
it beforehand ; there are ſo many circumſtances which may 
cauſe it to vary. If a little ſmoke ſhould any way mix therewith, 


*rwould turn it of a blackiſh colour; and thus ſometimes it appears 


white, bluiſh, grey, or lead-coloured; but tis always efteemed the beſt 
2 being of a brown colour, eaſy of fuſion, and not corroſive or 


'  Medednal uſes 5. The properties and medicinal virtues of theſe medicated ſalts, 
* prepara- prepared after the manner of our preſent proceſs, are very conſiderable. 


For, not being of a cauſtic or fiery nature, but of a proper ſaline 
taſte, they come nearly up to the native ſalts of vegetables; as containing 


a large proportion of native oil, by means whereof they are the 


moſt mild and gentle of all the ſalts obtained from plants by incineration 
or calcination. They may alſo, on account of their virtues and ſaline na- 
ture, be uſed inftead of common or ſea-ſalt. Thus Pliny tells us of 


* 
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5 Piet repare one for themſelves by burning the plants that the place 


affords, which ſerves them very well for their ordinary uſes. They are 


not of a very alkaline nature; or greatly oppoſite to acids, of which 
they abſorb or drink in but little. They relax or grow ſoft in the air, 
but can ſcarce be made to run therein; tho they diſſolve in water, and 
eaſily flow in the fire; by which laſt property they are diſtinguiſhed from 


fixed alkaline ſalts. They readily mix with every fluid of the human 


body, except the oily, with which they unite more ſlowly. They 
with great eaſe enter, and with full force, into the blood, and the lym- 
ha; but it may be queſtioned whether they can ever infinnate themſelves 
into tlie fine canals. of the nerves, upon account of the groſsneſs of 


their ſubſtance ; for their Ixivium will not paſs thro” a large heap 


of ſand; and we can find little or no tafte in the ſpinal marrow, ex- 
cept in thoſe parts of it where the blood appears to run. And this 
may be the reaſon why in nervous caſes the art of medicine has no 
greater effect. They are capable of reſolving the coagulated humors 
of the human body; and greatly attenuare the juices of it. 'They will 
nor, however, diſſolve the ſtone in the bladder; nor preſently wear away 
the gouty matter that is once lodged and fixed in the joints. By their 


acrimony, they gently: ſtimulate the folids, or veſſels of the human 


body, without corroding them; and conſequently they muſt neceſſarily 
prove deobſtruent or aperitive ; ſince they act as well by ſtimulating 
the ſolids, as by diluting and diſſolving the fluids; in which operation 


they are greatly aſſiſted by their gravity, They forward and promote 


both the natural ſecretions and excretions of the body: for whatever 
ſtimulates the ſolids, dilutes the fluids, or diſſolves the coagulated jui- 


ces, muſt neceſſarily follicit and promote all manner of ſeparation and 


_ evacuation, eſpecially in the blood and lympha. And conſequently they 
muſt be ſudorific, diuretic and cathartic;, and act as well in the prime 
via, as after having paſſed the lacteals. Whatever thins the blood, 
diffolyes the other juices, and opens the mouths of the ſubeutaneous 
veſſels, £6 that the fluids plentifully derived thither may there paſs off, 
is called a ſudorific. Whatever does the ſame in reſpect to the glands 
of the kidneys, we term a diuretic : and that a cathartic, which atter a 
fimilar manner, renders the fæces of the inteſtines moveable, by lubrica- 
ring the P es, or deriving proper moiſture plentifully into them, 
from the ſecretory veſſels, with which they are lined; when the ſame. 
ſtimulus, continuing to act, will ſollicit their ejection by the muſcles, . 
whoſe: office it is. Conſequently, theſe ſalts muſt be ſerviceable in 
chronical diſeafes; where the vis vita is decayed, and a. vis inertia 


| reigns. All the phyſicians, from the days of Hippocrates down to the. . 


preſent time, agree in this, that chronical diſeaſes ar from a glu⸗ 
tinous matter à viſcidity, or a lentor in the veſſels, which retards 


; the freedom of their action; and if this be actually the cafe, a ber- 
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ple, chat live about the Alps, who, wanting the convenience of ſea- 
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ter medicine could ſcarce be contrived for the removal of them, than _ 
our medicated ſalts, Dr. Sydenham, tho an enemy to chemiſtry, was 
beholden to it for the ſalt of our proceſs ; which he obtained by 
ordering the aſhes to be boiled in wine, and the ftrained liquor to 
be drank in caſes of the dropſy. But we are to obſerve, that ſalts 
ſhould by no means be exhibited where the conſtitution is already 
ſaline, or where the ſolids are too weak to ſuſtain their action. 
There are various methods of adminiftring . theſe medicated ſalts, 
which may be differently ſuited, according to the deſign or inten- 
tion of the phyſician. But in general, they ought to be taken in a 
morning, upon an empty ſtomach, in the quantity of five grains up 
to that of a dram, or more, as the conſtitution may require, for a 


doſe; to be diſſolved in a proper proportion of fair water, for a 


draught. But when tis defign'd to act as a cathartic, the patient ought 
over-night to ſwallow a few grains of aloes, made up into a pill ; or 
half a ſcruple of the Pilula Ruff; that the medicine, which is indiffe- 
rent of "fell and undetermined to any particular way, may be di- 
rected to the prime vie, and exert its virtue upon them. To for- 
ward the operation, the perſon may, without danger, take a walk 
in the open air, ſo that he does not fall into a ſweat ; for this is a 
wag I ug works with great gentleneſs, and gives no diſturbance to 
the ; | 3 
Weg we would have our ſalt work by urine, no purgative ſhould 
be taken on the night preceding; but ſome warmiſh liquor, ſuch as 
tea, whey, or the like, ought to be drank off freely, during the ope- 
ration, in the morning. And by obſerving this direction, tis incre- 
dible what a quantity of urine will be diſcharged. For the ſame 
purpoſe, likewiſe, a light lixivium might be made, by diſſolving a ſmall 
proportion of our medicated ſalt in a large one of clean rain-water; 
1 which means there will be inſtantly prepared an artificial water 
of greater virtues than thoſe of the diuretic ſprings, or even the 
Spaw itſelf, and capable of being drank in the ſame manner: the 
patient walking about in the cool air, which by contracting the ex- 
7 5 veſſels of the skin, will determine the fluids the more to the 
Knees... | wy ; ü 
ph When it is intended to cauſe a diaphoreſis, tis proper to take it 
in bed, and to drink a large draught or two of ſome hot liquor 
upon it, ſuch as ſack-whey, ſage-tea, a decoction of ſaſſafras, or the 
like; and by this means it will admirably break away and diſſolve all 
manner of concretions or coagulations, form'd in the blood-veſlels or 
_ lymphatics, This ſalt alſo is a very powerful medicine in ſtubborn fe- 
vers, or tertian agues. The quantity. of three drams thereof being diſ- 
ſolved in water, and taken at ſeveral times, in the interval of two 
paroxyſms will ſeldom fail to cure an obſtinate tertian, or quartan 
ague. For by its penetrating and active virtue, it breaks away al 
4 Toy We ö | | 8 
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<bitradions in the capillaries, and opens a paſſage for the impacted 
matter to eſcape ar, through the glands of the skin; whereby all 
the febrile lentor is at len diſſolved, and carried clean out of the 


body, But, then we muff be careful to what perſons we uſe our 


remedy ; and be well aſſur d they are able ro undergo the operation 
thereof; for it might prove of very ill conſequence to give it to 
ſuch as are phthiſical, hectical, or labour under any inflammatory diſ- 
order. Laſtly, our ſalt is an ineſtimable medicine in all hypochondria- 
cal and fhyſterical caſes. Tis ſurprizing how well it ſucceeds with 
 valetudinarians, or patients of a ſedentary, ſtudious life, who are gene- 
rally coſtive, and apt to be left more ſo by the common cathartics, 
after they have once perform d their office; whence, by a frequent 
repetition of them, this ſort of patients are commonly made worſe than 


they were before. But our medicated ſalts are ſo friendly to the body, 
an 


| ſo gently diſcharge the inteſtines of their load, as to leave the 
belly ſoluble, and the patient in an eaſy and compoſed Rate. | 


Exbibiting the manner of prepari ; the MzpicatED Sr of . 


I 


_ rhe eighth Proctss, from Dxr Praxrs; zy an example in 
7000 J ĩͤ . Ret ng we ol 


1. IF any green, ripe, ſucculent plant, be gathered in its proper ſe 
<3 'F the. weather is fair, aud ; carefully by d in the Ha” 7 not to hoſe 
all the odoriferous water of our firſt proceſs, and, as ſoon as it is dry, be treated 
in the wery. ſame manner with the ſulject of the eighth proceſs ; it will exhi- 
bit altogether the ſame phanomena, and afford the ſame kind of ſalt, only the 


committed to the operation, the torrejattion will here be ſooner perform d. 


2. Hence we are furniſh'd with a way of preparing the medicated ſalt 


- f Tachenixs, with more expedition, eaſe, and cheapneſs, without at all 
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aſon, when The proveſs.* 


ſubjef in this caſe being diy d or deprived uf its ah fea moiſture, before tis 


Ter ufo. 
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b RACES X 


Exbibiting tbe eulgar method of preparing fixed ſas, from vege= 
tables, by calcination, after the manner of the trading Che- 


Dis grocef. 1. T AY any dried vegetable, or part thereof, as here the ftalks of roſemary, - 
upon a clean open hearth; and with the flame of a. taper, or the like, 
applied to. the bottom of the ſulject ſet fire thereto, and it will immediately 
begin to ſmoke, crackle, or hiſs, fame out, or blaze, and at length fall down. 
into whitiſh. aſhes ; which are to be ſtirr d about with a fick, till they perfeftly 
ceaſe to ſparkle. (2.) Theſe aſhes, thus kept moving about, till nat the lust 
ſpark of fire appears among them, will become very white and ſaline ; and being 
treated after the manner of thoſe in our eighth proceſs, will afford a much whiter. 
ſalt than that of 'Tachenius, at the ſame time that it is vaſtly more cauſtic, or 
frery, more oppoſite to acids, ſpecifically lighter, and approaching nearer to the 
nature of fix d alkali. „ 


Phenomena ob- 2. In this operation we may obſerve, (r.) That in thoſe $ where 
le ved therein. the ſubject e there 5 no ſmoke to be ſeen. 20 That the 
| ſmoke at firſt was light and ſmall, but increaſing by degrees, grew 
thicker and blacker, and then vaniſh'd in a erackling flame. (3.) That 
the apex and ſides of the whole flame were covered and forrounded. 
with a ſmoky cloud. (4.) That in thoſe parts where the ſmoke was. 
thickeſt, the flame broke out the ſooneſt. (5.) That all the remaining 
matter which had any blackneſs in it, continued to burn; but as ſoon as 
ever the blackneſs N the fame matter would no longer be 
ignited. (6.) And, laſtly, that if theſe aſhes, during the time they 
were black and ſparkled, were put into a cloſe iron veſſel, every 
way defended from the air, they would ſtill remain ignited fo long 
as = black ſpeck was to be ſeen among them. 33 
How perform. 3, In order to obtain this ſalt in large quantities, to the beſt advan- 
— ad. tage, or the greateſt profit, tis the method, when the firſt parcel of the 
REES. vegetable ſubject is reduced ro aſhes, to lay more of the ſame kind upon 
them, and repeat the operation till the defired quantity of - aſhes is 
obtained: all which muſt be kept continually ſtirring about, ſo long 
as any apparent fire remains in them, or till they are become perfectix 
white. For as long as any plant either ſparkles, or retains a black- 
neſs in calcination, its aſhes will not diſſolve to advantage by 
being boiled in water, or give out their falt thereto. It would be 
an idle attempt to go about obtaining any quantity of fix d ſalt 
from black aſhes, or coals; wherein it is too much lock d up by the 
oil, which is the cauſe of their blackneſs, to be extracted with wa- 
ter. But when once this oil is entirely driven off by a proper igni- 


| Yon, the falt will eaſily diſſolve away from the aſhes. 


4 We 
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4. We need not be curious in the choice of our ſubjects for this The cmetuſons 
- proceſs if they are but gathered at the ſeaſon when they moſt abound inf? on n 


alt; ſinee the vileſt vegetables may afford the ſalt we want from 
them, as well as che nobleſt. Thus it might as well have been prepared 


it. 


from bean- ſtalks, the euttings of the vine, rhe loppings of the wil-. 


low, the plant kali, hay, ftraw, Cc. without any remarkable difference 
from that afforded us by our roſemary. Nay, the mixture of a number 
of plants together will yield ir, ſo as ſcarce to be diſtinguiſhed from the 
ſalt of any one particular plant; provided the requiſite care is taken 


in the preparation. From whence we have a remarkable inſtance of the 


power · of fire or flame, to deſtroy the ſpecific medicinal virtues of all 
manner of vegetable ſubſtances. I will not, however, be poſitive that 
there abſolutely is no difference at all between ſuch aſhes, or ſuch 
ſalts of plants ; but if there be any, tis too ſmall to be diſcovered 
by the joint aſſiſtance of all our ſenſes together. 


5. We have now ſeen, that there are two different ways of ob- x1, different 
taining ſalts from vegetables; the one without the aſſiſtance of fire, ba ween this 
and rhe other with it. (x.) Thoſe obtained without the help of Arges 
fire, ſhoot, of themſelves, from vegetable juices, both before and af- fees. 


ter they have undergone fermentation; and theſe are called the na- 


tive or eſſential ſalts of plants. (2.) By the aſſiſtance of fire, we obtain 


two other different ſalts from vegetables; wiz. dy calcining them, after the 

manner of Tachenius, and ſtifling the flame; and by burning them, or ſuffer- 

ung them to flame away in The open air. The method of Tachenius 
affords us a ſalt in greater plenty than the other, on aceount of its 
keeping in the oil of th 

the fixed ſalt thereof; whereby the ſpecific gravity of it is increaſed 

to almoſt the double of what it is in the fixed ſalts prepared aſter the 

manner of the ſhops. Whence we are given to ſee the foundation 
for a difference between the two, as to their obvious properties and 
SRO CE $56 Rt. 

Euhibiting the manner of producing Fix d Alkali, or .a:moft cor- 
 roſioe, fiery, allaline ſalt, rum uegetabies; by an example in 
the aſhes of te tenth Pxoctss. . 1 4p 

. Pyr che pore white aber 'of our Laſt - proce, ins = Halſiat gu- 

cible, and contmit it to 4 ftrong, open fire, for the ſpace - of a few 
hours, Jo that the ſubject may be kept continually fluid, without "vitrifying or 
One of the principal medicinal virtues. of vomiting; which it does in a 


the plant, and in ſome meaſure mixing it with . 


The proc 


the falt of this pr is, that when mixed | as. The falt of wormwood, — we $1 


with a due oportien of the juice of -Jem- commonly preſcribed for this purpoſe ; but 
mons, as in the quantity of a dram with three | the chemiſts well know, that a cheaper pre- 
ounces of the juice, to ſtop any violent fits of paration will ſerve the turn. | 


Te | run 
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yunning into glaſs. (2.) Then the crucible being removed from the fire, and ſuf - 
ered to cool, diſſolve the aſhes in water, filtre the ſolution, exhale it away in an 
open iron veſſel, with a ſtroug heat, and keep it ſtirring about with an iron rod, 
or ladle, towards the end of the operation, till the remaining matter coagulates in- 
to a very dry. and white maſs. - (3.) Put this maſs into a very ſtrong crucible, 
cover it cloſe, and place it in a vehement fire, that the matter may run for two or 
three hours, upon which it will gradually turn of a blue or green colour; then pour 
it out * a metalline diſh, aud it is the fixed alkali, or lixivious fiery ſalt us 
Wanten. - | | 7 h 3 1 25 
2. Great care muſt be had in preparing this ſalt, to pour it out of the 
Cm - 3 crucible, into a pan that is perfectly dry; for ſhould the leaſt drop of 
moiſture be lodged therein, it would inſtantly break the veſſel into a 
thouſand pieces, and with a violent noiſe throw them all around, with 
ſuch a force, as wou'd be highly dangerous, or prejudicial ro the 
lookers on. It might be more convenient, in ſome caſes, to pour it 
upon a dry metalline plate, rather than a veſlel, on account of 
the difficulty there would be to get it out; for unleſs, from 
its being firſt emptied out of the crucible, you keep it continually 
ſtirring to break its parts, it will preſently harden into a ſolid lump, 
and adhere ſo ſtrongly to the ſides of the receiving veſſel, as not 
ealily to be looſen'd and freed from. them. And if it be ſuffer'd to 
remain in this ftate for any time, the air will run it into a liquor; 
for it is highly attractive of moiſture, and cannot poſſibly be kept 
dry in any veſſel, tho' of ſtone or metal, but one of glaſs; which alſo 
muſt be very cloſely ſtopped, to prevent its running. Nay, if it be 
kept in a glaſs, clete ſtopp'd with a cork, and tied over with a blad- 
der, it will in time relent. | . Feat 
Nature of the. 3. This ſalt is always the more corrofive, ' alkaline and fiery, the 
preparation... longer it was kept in fuſion, and the greater the degree of fire it 
ſuſtain d; provided it was not vitrified thereby. During its ſtay here- 
in, it continually changes from one colour to another, in the order of 
y or browniſh, white, blue, green, dusky, reddiſh, or marble-co- ' 
our d; according to which ſeveral colours, its degrees of ſtrength 
are gradually heightened, till at length it becomes ſo highly cor- 
roſive, that being lightly applied to the body of any animal, it imme- 
diately eats away the fleſh to the very bone; whence it ſeems to be 
nothing but a parcel of concentrated fire. There was a diſmal in- 
ſtance, mentioned by Tachenius, of this corroſive power of our ſalt at 
Venice; where a man, happening to fall into a large boiling cauldron 
of its; lixivium, had all the fleſh taken off from his bones in an inftane; 
| fo that the people, who immediately came to his aſſiſtance, drew out a 
perfect skeleton inſtead of a man. 8 ; 


% 


RY rie- 4 All manner of vegetable ſubſtances will afford abi corroſive Tat” 
eble. Thus it may be prepared from their juices, decoctions, robs, defruta, 
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extracts, eſſential. ſalts, obtained either before or after fermentation, | 
the medicated ſalt of Tachenius, and the ſeveral parts of plants. But 
different ſubjects yield it in different quantities; and require different 
lengths of time, and different degrees of fire to bring it to the requi- 
fite corrofiveneſs or acrimony. No ſubje& affords it ſooner, in grea- 
ter plenty, or of greater ſtrength than tartar, and the plant kali. 
The cuttings of the vine will alſo yield it to advantage. The Ruſſia 
pot-aſhes are prepared from the loppings of trees, after the ſame man- 
ner with thoſe in the ſecond ſtep of our preſent proceſs ; and by 
the ſame means reduced to a dry maſs, that breaks into lumps, which is 
the more eſteemed for appearing of a blue or greeniſh colour; tho 
they generally appear of a grey one, Theſe cauſtic or lixivious ſalts, 
were heretofore prepared in Eee only, from the thorny plant kak, 
which there grew in great plenty i re the ſandy ſoil, near the ſea- 
ſhore : and hence all fixed ſalts probably came to be called alkalies. The 
lixivium, or ſalt of this plant, they called by the Arabic name Sotha ; 
.and hence, at this. day, the ſoap-boilers among us call the ſalt pre- 
pared in the ſame manner, Soda. N | 
J. The fire employed in our preſent proceſs, ought to be violent, Aul in whar 
or elſe the operation would proceed ſo: flewly, as to require ſeve- Wanner. 
ral days. to finiſh it; but if. the heat were - raiſed to too great a | 
degee, the ſubje&t would be vitrified, and. ſo our labour be loſt. For 

ſome proportion of: earth: will for ever remain in the ſalt, and ren- 

der it liable to be converted into glaſs; which is nothing elſe but 

a mixture of: fixed alkaline ſalt, and earth or ſand run together by 

a very violent fire ; in which operation the ſalt corrodes or diſſolves 
the earth into a. fubſtance that is at firſt dark, but by the farther - 
action of the fire, becomes tranſparent. And thus the aſnes of all plants 
are capable of being run into glaſs by a ftrong heat, as Zoar, an 

8 2 commentator upon the books of Moſes, has long ago ob- 
ſerved. e | 1 
6. The ſalt prepared after the manner of this proceſs, is endowed ls properties. 
with the following properties. (1.) A fiery taſte ; for if the ſmalleſt: 
particle of it be applied to the tongue, twill prove extremely pungent, 
acrid, and corroſive, burn into it like a fire- coal, and cauſe an ulcer that 
requires ſome days time to heal again. (z.) No manner of ſmell; 
only when mixed with the ſaliva of the mouth, and held near the 
noſtrils, it affords an urinous ſcent. But this does not ſeem to pro- 
ceed from the fixed alkali, ſo much as from the ſaliva, which con- 

tains urineus ſalts. For tis the nature of our preparation to unite 
i:ſelf with all other ſalts, ſo as to ſuffer them to appear. in their own 
Ferm, and with their peculiar properties. (3.) A cauſtic virtue; where- 
by it will eat away and conſume all the ſoft. parts of a human body; 

and in time corrode even the bones themſelves. (4.) An hoſtility to 
acids; with all which it makes a conflict, boils up, and deſtroys or 
8 | 5 changes 
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changes their nature. (5.) A power of diffolving the various e 


ted juices of the body, except thoſe of a ſtony nature. (6.) A facul- 


ty of uniting with all manner of gummy, reſinous, and fulphu- 
reous bodies. () A diſpoſition to mix with all oily or unCtuous bo- 
dies, ſo as to compoſe a foap : by which property it is that a lixivium 


of it readily gets the oil ont of animal bones, and leaves them pure and 


white. Whence we have a method of preparing beautiful skeletons. 


(8.) A power of running all terreſtrial ſubſtances into glafs, by meant of 
a ſtrong fire. (9.) It relents in the air, and attracts a quantity of Wa- 
ter our of it; which, tho' ſtrongly detained by it, may again be draun 


out by diſtillation. It alſo appears to drink in ſome acid ſalts from the 
air; becauſe by frequently running per deliquium, therein it becomes a 


falt of a different kind. (16.) It is fixed in the fire. (1 f.) It compounds 8 


into a ſaline form with acids, which is determinable by them, fo as to 
afford a variety of ſalts. Thus if it be put into ſpirit of nitre, it will 


ſucceſſively attract the nitre, and it ſelf become ſalt- petre. So if vine- 
gar be poured upon it, the fluid will be converted into inſipid water; 


and its acid parts remain abſorbed by the fix d ſalt. But in ſome 


mixtures it may afford neutral ſalts, of a middle nature between acid 


and alkali. In the ſpirit of alum it will turn into alum; and in the ſpi- 
rit ſea- ſalt, it will become ſea- ſalt it ſelf. And this rule appears to be 
ur irerſal. (12) It penetrates all the veſſels wherein tis kept in fuſion; 
eſpecially thoſe that are made of earth. And ſometimes it will cor- 


rode the braſs or iron cap, or ſtopple, of the glaſs which contains it, fo 


that it may be erumbled between the fingers. (13) It precipitates a 
red powder from a ſolution of corroſive ſublimate in water; and turns 
the juices of violets, roſes, turnſol, &c. of a green colour. (14) When 
mix d with thrice its quantity of chaſk, bone-aſhes, potters earth, or the 
like, and expoſed to a violent fire, it cannot be brought to flow, but 
becomes volatile, and flies off into the air. (15.) Laſtly, Tis a pro- 


duction of art, not of nature; and never to be obtained without the aſ- 


ſiſtance of fire. All true fixed alkaline ſalts conftantly poſſeſs theſe 
properties, and may indifferently be obtained from all manner of ve- 
getables, without retaining any thing of the ſpecific difference obſer- 
vable between them; as Doctor Slare in the Philoſophical Tranſaftions of 
the royal ſociety at London, has fully ſhewn. Tachenius, indeed, was of a 
contrary opinion. He ſuppoſed that all fixed ſalts conſtantly retained 
ſome of the nature and fpecific virtues of the particular plant that 
afforded them. And this may be true of the ſalts prepared from 
aſhes which were not thoroughly calcined ; and therefore have ſome part 
of the oil of the vegetable remaining in them; 'which may well cauſe a 
ſpecific difference. But when ſuch aſhes remain long ignited, and are 


become perfectly white and free from oil, whatever was ſpecific or peculi- 
ar in the plant, and depended upon its oil, is wholly deſtroyed thereby. 


The Egyptian nitre appears to be a natural fix d alkali, oy | 
. 985 7. The 
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7. The medicinal yirtues of our fixed alkali are theſe. (f.) It deſtroys 1s medicinal 
alt manner of acids in the human body, wherever it meets with them. c 28 
Oil of tartar will take off the violent acidity of oil ot vitriol; and much 
more eaſily mortify the milder acids which lodge in the hnman body. 
(2.) It. makes an ebullition or efferveſcence with acids; and after it 
is ſaturated, forms itſelf with them into a third kind of alt, of a 
neutral nature, and harmleſs or beneficial to the body. During this ef- 
ferveſcence it moves it ſelf every way from its centre of magnitude; 
and by this means raiſes the ſpirits that were oppreſſed by a ſuffocating 
acid. Thus in hyfteric caſes proceeding from an acid cauſe, this ſalt is 
of wonderful . It attenuates and reſolves whatever was coagu- 
ted by acids; and breaks the texture of any glutinous matter. It 
iſpoſes the oily PROP of the fluids to unite with the aqueous, and blends 
them together after the nature of ſoap. It diſſolves and breaks away 
all manner of 5 formed by the bile, lympha, blood and fe- 
rum, or any compoſitions of them. "Tis endowed with a great ſtimulatin 
virtue or acrimony, whereby it excites the nerves and fibres of the body, ſo 
as to make them perform their reſpectiye offices with briskneſs and vi- 
705 ; whence it will prove diuretic, ſudorific and purgative. And con- 
equently .ir muſt be a powerful medicine in ſuch diſeaſes, as pro- 
ceed from a lentor, or any glutinous, unctuous, acid matter lodged in 
particular parts of the body; ſuch as the dropſy, where the liver and 
viſcera are found, the jaundice, the ſcurvy from an acid cauſe, the 
gout, Cc. Thus in that ſpecies of the gout, which is cauſed by a pre- 
dominating acid, a few drops of the oil of tartar per deliquium, taken 
once a week, in a glaſs of wine, is an excellent medicine; but muſt ne- 
ver be uſed when the body already abounds with alkalies. And in all. 
hot and inflammatory conſtitutions and diſeaſes, all colliquative or ma- 
lignant fevers, the fmall-pox, the meaſles, all peſtilential _ caſes, and 
whereyer the body tends to a fate of alkaline corruption; when the 
blood is in too great motion; where the folids and fluids are too much 
diſſolved and melted down by a long continuance of chronical diſeaſes; 
where there are ſigns of a predominating volatile alkali; where the 
bile is too much diluted and attenuated; and where the lungs are ul- 
cerated, Cc. in all theſe caſes our ſalt muſt be avoided as poiſon ; be- — 
_ cauſe it would here increaſe: the diſeaſe, and might eaſily. prove mortal. . 
This ſale may be fafely uſed internally, after the ſame man- 
ner as was e in adminiſtring _ medicated ſalt of Ta- 
chenius: but the doſe of this ought not to exceed at hird of that; and | 
requires to be diluted with a larger proportion of water. In caſes of * 
chirurgery, our cauſtic ſalt is of very great uſe; for it excellently cleanſes 
and deterges foul, ſanious or phagedenic ulcers; inſtantly puts a ſtop 
to gangrenes and morrifgations; takes down fungous fleſh, and wears: 
away all manner of excreſcences, as warts, the callous lips of wounds, 


T6, Ir hkewiſe ferves to make iflues, and, to open tumors, in order to- . 
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diſcharge the matter of them: but it cannot be well applied in ner⸗ 


vous parts; becauſe of the great pain it wou'd in that cale excite. To 


ſtop a gangrene, we need onſy draw a line with it about the affected part, 


which will immediately cauſe an eſchar, that, like a bar, prevents the 
miſchief from ſpreading farther: or if it is come to a mortification, the 


part ſhou'd firſt be ſcarified, till the ſound fleſh appears; and then fome 5 


of the lixivium of our ſalt, being applied thereto, will induce an eſ- 


char, which may be afterwards ſeparated in the common manner. 
Foul ulcers need only be waſhed with a lixivium of it; and fungous 
fleſh, the callous lips of wounds, warts, &c. be gently touched with the 


ſalt it ſelf in ſubſtance. But to open tumors, or make an iſſue, a ſmall 
portion of it ought, for ſome time, to be kept upon the part, with a proper 
bandage. Laſtly, this ſalt will afford us an admirable, ſafe and inno- 
cent coſmetic, to cleanſe the skin and take away the freckles, 


ſpots, 
or breakings-out that are apt to deform it; as M. Homberg, in the French 


Memoirs elegantly informs us. To which purpoſe we need do no more 
than diſſolve a little of it in a conſiderable proportion of water, and fre- 


quently uſe the liquor as a waſh, 
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Exhibiting the manner of purifying the Fix ip SALT Ib. 
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eleventh PRO ESS, by running it per deliquium. ** 
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x: L'ACE abe feery | alkaline alt of the preceding proceſs in accrucible 


of earth or iron, and commit it to a proper charcoal fire, that abe ſalt 
may flow, for the ſpace of four or five hours; or till it becomes of a reddiſh 
colour and vehementiy cauſtic. (2.) Difſolve this in ſalt water, and let it ſtand in 
a cool place tiliit depoſites a ſaline matter, in the form of cryſtals, of a bitter 
faſte, tho neither acid nor alkaline, but Jomething ſui generis, at the bottom 
to the containing veſſel; and which is afterwards with difficulty ſoluble in 


water. If now the liquor that floats above this matter be exhaled aua, 


1 
* 
* 
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"ys, 


it will leave a purer ſalt behind it; which being again committed to the 


crucible, and plated in the former degree of fire, will become a moſt violent 
corrofive and fiery ſalt. (3.) Let this ſalt, thus prepared, be expoſed in a wi 


and open glaſs veſſel, to the air M a cool cellar, and it will ſwell, relent, grow 


ſoft, and, at length, in part diſſolve into a thick and heavy fluid; which 


is to be committed to the filire. The matter which remains behind un- 
diſſolved, muſt be expoſed to the air again, till "tis fit to paſs the filtre; 
and the ſame operation being repeated occafionally, the whole quantity 


will at length be reſolved into a limpid liquor, and a portion 742 


* 
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bra! matter or faces, incapable of am further ſolution. The limpid liquor 
Separated by the filtre, is called by the name of an alkaline oil, or oil of tar- 


LY 


tar, made per deliquum. ; 
2. If this limpid liquor be ſuffered to ſtand for any conſiderable time Continued. 
in a quiet place, ſaline cryſtals will form themſelves at the bottom of the . 
veſſel, which cannot ſo eaſily. be produced by any other method. 
And if the ſame tranſparent liquor, prepared per deliquium, be a- 
_ exhaled to dryneſs, diſſolved in the air, and fuſed in the 
re, for a number of times ſucceſſively ; it will at the laſt go off wholly 
into the air; leaving only a ſmall proportion of earth behind it. 

3. The veſſel wherein the ſalt is ſet to run, ſhould be of glaſs, or glazed cautions and 
earth at leaſt, becauſe tis apt to corrode thoſe of any other matter; obſervaciow 
and it ſhould be wide and open that the air may freely come at the latin #0 it. 
ſubject to diſſolve it. The liquor, that is thus made to low by the 
moiſture of the air, ought rather to be decanted off, pure and limpid, 
from the remaining part of the ſubje&, that is not hitherto diſſolyed, 
than be committed to a filtre of paper, to fine and purify it; becauſe, 
as 17 is made of linen rags, beat to a pulp, which is faſtened or 
held together by ftarch, the liquor is apt in paſſing thro! it to diſſolve 
this glutinous ſubſtance, whereby the ſalt becomes impure, and after- 
wards 8 the greater quantity of fæces when it comes to be run a- 
freſh. The liquor, thus prepared, ſeems to have obtained the name of 
dil, upon account of the unctuous ſtate it appears in when firſt tis run, 

or before tis decanted off from its fæces, or purified by the filtre: 
not that it really has the properties of an oil; for it is not inflammable, 
but if thrown into the fire will put it out. T he fæces which remain af- 
ter the operation is finiſned, are merely terreſtrial, and commonly ap- 
pear of a black colour; notwithſtanding the liquor which depoſits them 

1s pellucid, and the ſalt, at length, ſo white. "Tho regen of preparing 
this lixivium per deliquinm, is called philoſophical filtration, on account 
of the impoſſibility of further reſolving the terreſtrial fæces it leaves be. 
hind it, or bringing the ſalt to a greater degree of purity. The ſpecific 
gravity of our oil is very conſiderable ; it being the heavieſt fluid we 
know, excepting quick-ſ{ilver and oil of vitriol; and making an'excel- 
lent menſtruum, and as pure and ſtrong a liquid alkali or lixivium, as 
chemiſtry can afford us. | 4 „„ VVV 


* 


+ 


4. If in order to prepare the ſalt of the eleventh proceſs for the bu- 422 97 
ſineſs of this, we ſhould add to it thrice its own quantity of any matter? 
that would prevent its fluxing, as tobacco- pipe: clay, chalk, or rather bone- 
aſnes, and thus expoſe them to the fire after the former manner; we 
ſhou'd obtain a very corroſive ſalt, and fit for our purpoſe. But then, 
tho! the ſalt might be rendered ſharper by this means, becauſe more fire 
would be fixed in it during the operation; yet a large quantity of the ſalt 
it ſelf muſt neceſſarily be loſt, becauſe being now rendered volatile, it 
wou'd fly off into the air- To hinder the flowing of a ſubject, pro- 
motes the action of the fire upon it; which cannot ſuſtain ſo great a vi- 

G 8 olence, 


change 
c 2 of bone · aſnes be thrown along with it into the crucible, this 
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olence, when kept in a perpetual flux. Thus if a quantity of ſea-ſale 
Warr ou in falion, for the ſpace of twelve boars te wet. no 


y. the action of the fire during that time; but if thrice its own 


would keep it from fuſing ; ſo that by the action of the fire, it 


\ would, in the ſame time, be render'd ſo ſharp, as afterwards to afford 


a corroſive ſpirit; tho a large part thereof muſt neceſſarily have flown 
away in the operation. . i On 


EO heed R)O4 OB $180 INN + i] 
3 1 the merbod of preparing the common cauſtic, or the 
Il 


. frrongeft and moft fiery of Fix NANA Sars, with 


 quick-lime, for chirurgical uſes. 


aber rwo parts, place the aſhes upon the lime, and expoſe them  toge- 


. T4 of the fine dry quick-lime of Liege ane part, ſtrong Ruſſia pr. 


ther, in au, iron veſſel, 20 the air, till the, lime falls to pieces, or appears to. be 


7 


| flaked; then pour 2 them four times the whole quantity of hot. water, and 
for 


boil them together for ſome | hours; afterwards decant the clear liquor, and run it 

hot thro” a filtre of linen, ſeveral times doubled, and exhale it over a ſtrong, 
open fire, till it comes to a dry maſs ; which being put into au iron crucible, is 
to he committed to a gentle heat, and there to be kept for ſome hours, during 
which the matter will flow like wax; then pour it out upon a dry, copper plate, 
and preſently, before it grows. too cold, cut into oblong pieces of a convenient plas ; 
which are immediately to.be put up into a dry, warm, 725 veſſel, and ſecured 
from the ain and thus we ſpall obtain a proper cauſtic ſalt for chirurgical uſes, 


| phonmen# ob- 2, 'The-pot-aſhes being here made to relent, and diſſolre, by the moi- 
frved therein. gure of the air, this ſerves to lake, or extinguiſh the a from 


whence we have a kind of dry efferveſcence, in which the fire of the 
lime being joined with that of the aſhes, they together afford ſo ſtron 
a lixivium with water, that if the finger were to be put into it whilſt 
*tis boiling, it would inftantly eat it away to the bone. This /ixiumm. 
alſo ill fradenly deſtroy paper; but linen is better able to ſuſtain the 


force of it which therefore is here made choice of for the filtre, or 
0 


ſtrainer; for it would preſently diſſolve any woollen ſubſtance to a gel- 
ly. Tis the property of the ſalt thus prepared to flow in a gentle 
— - whereas the alkaline ſalts, N in the vulgar method, require 

thi which chemiſts 


a vehement one to flux them. There is ſcarce any 


have more eagerly ſought after, as particularly Paracelſus, and V. Hol- 


landus, than to incerate fix d alkalies, as they term it ; that is to reduce 


them, as it were, into the ſtate and form of wax: which problem is 
now ſolved by means of the preſent For after our ſalt is 


1 
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* 


readily cut and divided wi 


figure after it is thoroughly cool'd. But when once it is thoroughly 
cold, it becomes too hard to be managed at this eaſy rate, For after 
it has continued in fuſion for ſome hours over the fire, it commonly 
appears of a green, aſh, or dark brown, which laſt is the colour 


that denotes it to be moſt highly ſharp, corroſive and fiery, This ſalt 


_ eaſily relents in the air, and runs into a reddiſh liquor, as it were of a 
fire-colour, tho that of the matter it ſelf was cotitrfry thereto. This 
liquor, if permitted to ſtand at reſt for ſome time, will depoſite a 
2 of a terreſtrial or ſtony matter: and ſo powerfully does our 
ſalt attract the moiſture from the air, that T have ſeen it melted down 
in the pre glaſs, ſome time aſter it has been put up hot there- 
in; tho' the veſſe | 

wards exactly cloſed with a cork and oiled bladder, three times doubled. 
If the lime be ſlaked before tis made uſe of in this proceſs, the por- 
aſhes will be leſs fiery, and the ſalt prepared from them of lefs virtue 
and efficacy. Therefore, the cauſtic 33 of this ſalt appears to 
proceed, in great meaſure, from the fire that is lodged and concentra- 
ted in the lime, and aſhes; as well as that which they afterwards gair 
in the operation. But it is remarkable, that the cauſe which 
makes our ſalt 'more corrofive, ſhou'd, at the ſame time, diſpoſe it to 
flow with readineſs in the fire. But when long expoſed to the air, it loſes 
its corroſive virtue, and runs into a liquor. Yo a 1 


| was firſt well dry d and heated, and its mouth after- 


poured out upon the metalline plate, it may, before it grows too cold, | 
th a knife into parts of any figure, which 
to fit for chirurgical uſes is commonly cylindrical; for it will retain any 


3. This ſalt is one of the moſt violent cauſtics we have, and preſent- Adna n 
ly liquifies and diſſolves all the parts of a human body, as well ſolid as of — | 


fluid; and conſequently muſt be very ſerviceable, when properly made“. 


uſe of, in chirurgical caſes. I make no queſtion, that if this violent alkali 
were taken internally, in the quantity of but of a few grains, it would 
ſoon liquify, and diſſolve away the very ſtomach it ſelf: It ſeems to 


come very nearly up to the nature of peſtilential ſalts, or thoſe which 


cauſe the plague among us: only being more groſs or fix d than they, ir 
acts chiefly upon the larger veſſels of the human body; whereas the peſti- 
lential ſalts, being more ſubtile and volatile, are fitted to act upon the 
ſmaller parts thereof ; and ſometimes without appearing to affect the 
larger. But ſome degree of heat or moiſture is abſolutely required to 
bring our fix d ſalt into action: when applied to the lifeleſs body of a 
man, it has no effect thereon. But being. apt to ran, flow and relent 
with very little heat, and ve little moiſture, tis wonderfully diſpoſed 
for action; and becomes a molt preſent remedy to ſtop the ſpreading of 
a gangrene, or mortification. RS e 


„ © Having 
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 Corallaris 4. Having now reſolved our fixed ſalts up to the higheſt de- 
mou — 5 «gi gree of ſimplicity and purity they are capable of being brought 


% 


ſalts. 


to by art, and increaſed their ſtrength to the greateſt degree we are a- 
ble; let us ſee what concluſions may be drawn from the preceding hiſto- 
ry of them, as to their nature and production. (1.) It appears from our 
ſeveral proceſſes, that the fixedneſs of theſe vegetable ſalts depends up- 
on the action of the fire. Thus we can obtain them, by means of it, from 
all ſorts of freſh, ſucculent plants, or ſuch as are not too much dry d 
or decay d; but if vegetables to be thus treated, after having very long 
lain expoſed to the air, they will yield no fixed ſalt at all: for in that 


caſe the air has left them in the ſtate of the ſubje& of our fourth pro- 


ceſs. The matter therefore of theſe alkaline ſalts is eee 3 
412. 


but rendered merely fixed by the operation of the fire. hat they 
are the production of the fire; for. there are no plants which mani- 
feſt the leaſt ſign of an alkaline ſalt before incineration, The juices 
of. plants are tartareous, oily, aromatic, acid, Cc. but never alkaline. 
Our ſecond. proceſs performed upon. what vegetable ſubjects ſoever, will 
never extract an alkaline ſalt from them. Bur 


that the greater the fire made uſe of in the incineration, and the bet- 
ter that is performed, the more of theſe alkaline ſalts we obtain. (3.) 
That alkaline ſalts are not the native or eſſential ſalts of plants. For 


being mere creatures of rhe fire, they cannot præexiſt in à plant, and 


therefore were not natural to it: nor do they ever appear till the plant 


it {elf is totally deſtroyed; whence they cou'd not poſſibly be nati ve. 
or eſſential. And conſequently; the, native or eſſential virtues of 


vegetables do not depend upon ſuch an alkali. (4.) That they do not 
. . naturally præexiſt in the ſubjects which afford them. I know that M. 
. Hemberg, an admirable and judicious. chemiſt, is of another opinion; 


and therefore ſhall here endeavour to ſtrengthen my own. by. an exam 
ple or two, The plant ſorrel confeſſedly contains an acid ſalt, and in 
what manner ſoever you examine it, without deſtroying the body of the 


2 you will find it either acid or inſipid, but never alkaline. But 


urn it to aſhes, and it will afford our alkaline falt; provided it has not 
been too long expoſed to the air. Whence I think it evident that ſuch 
a ſalt did not exiſt in the plant, before it was reduced to aſhes, We 
have already obſerved, that when any vegetable ſubſtances are kept 
too long, they loſe their colour, ſmell and taſte; and, when calcined, 


afford nothing that is ſaline in their aſhes: and as this is the common 


caſe ofall plants, what can hinder us from concluding, that the falt 


which thus vaniſhes, and is loſt to the t, was not a fixed alkali, 
but a volatile ſalt; ſince it is carried off, and made to exhale by ſo 
gentle a cauſe as the action of the air? And thus, if a whole lime-tree 


. were reduced into thin ſhavings, and expoſed for any conſiderable time, 
to the open air, and afterwards calcined, it would not afford a ſingle 


* 


grain 


we conſtantly obſerve, 


a 
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grain of fixed ſalt; provided the ſhavings of the wood were made ſuffici= 
ently ſmall and thin. The matter, therefore, which in a recent vegeta-  - 

ble affords the fix d ſalt, is ſo volatile, as in time to fly off ſpontane= © . 1 
ouſly from its ſubje& ; and conſequently no fixed ſalt does naturally _ 
præexiſt therein. (5.) That infinite ſpecies of ſalts may interpoſe be- | 2 
tween the e Laenge, ſalt, and the native one of vegetables. Thus 
tartar, for in , or the mild, and ſomewhat acid eſſential ſalt of _ 
grapes, will, with different degrees of calcination, ſucceſſively appear 
under different colours, according to which, it will have different degrees 

of ſharpneſs or acrimony. But it does not become acrimonious upon 

the firſt action of the fire; but rather fat, unctuous and black, ſo as in 

that caſe to afford the matter for the printer's ink; but the longer it is 
torrefied, or calcined the farther it is removed from its original or natural 
ſtate, and the more alkaline it grows. So that the ſalt of plants is always 
mildeſt in the ſtate wherein nature affords it; and continually riſes in 
corroſiveneſs, with the degrees of fire to which it is expoſed. 

may, therefore, be infinite ſpecies of ſalts, and of different colours, be- 
tween the native, and the laſt claſs of fixed ones afforded by vegeta= * 
bles. (6.) That the difference of ſalts, prepared by calcination, prin- 


cipally depends upon three cauſes, viz, iſt, The greater or leſs quan- 
— * combuſtible matter, or oil, that adheres Hf ſubject, on al 
es; 2dly, The ftri& or looſe union of the oily principle with the ſaline ; 
and, 3dly, The quantity of fire, fixed, and made one with the ſalts 
themſelves ; or elſe the matter of it acting upon, and changing them, till 
they are uncapable of any farther alteration. The greater quantity 
of oil any ſalt contains, the farther it is removed from the ſtate of a 
perfect alkali. Thus, if tartar be torrefied, ſtifled, or lightly cal- 
eined to a black coal, it will become a benign and gentle medicine, capa-- 
ble of affording a fine lixivium with wine, and very proper to be given in 
dropſical caſes. But the more its oil is conſumed by the fire, the more 
ſharp and corroſive it grows; and at length, being ſtill farther urged. © 
with the fire, which confumes its oily parts, it will turn to a violent, 
| fiery, and white cauſtic ſalt, reducible by oil to a mild and inoffenſive 
nature again. If we take two ſingle pounds of tartar, and calcine 
the one in a ftrong, open fire, but barely torrefy and ſuffocate the fire in | 5 
the other; the ſalt afforded by the latter will be more in quantity by a 
third, than that afforded by the latter; and of a much more gentle na- 
ture. And thus according to the care and skill of the artiſt in burning 
his vegetable ſubjects, they will be made to yield a greater or a leſs pro- 
rtion of a mild, or fiery falt. For by means of a gentle heat, we 
fee that the oil of a plant is intimately united with the falt thereof. 
We formerly obſerved in our Theory of chemiſtry, that the moſt ſubtile | ; 
body of fire might be fixed; and tho” it were to remain in that ſtate for „ 
the ſpace of a hundred years, yet being at length, by fome means or o-  * | 
EF) ; | ther. 
5, 


5 
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find that all the 
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- ther, ſer free, it will appear in the form of fire again. Thus if quick- 


lime, for inſtance, be kept in a dry place, where no manner of moi- 
ſture can come at it, for ever ſo conſiderable a number of years, and af- 
terwards be plunged into water, 'twill boil and bubble up with great 
violence and fury; upon which the fire is preſently loſt to the lime, 
and communicated to the water, which now makes the ſpirit in a ther- 
mometer to aſcend; but being now ſet more at liberty than it was be- 
fore, it ſoon flies off into the air: whence we may ſee, that quick- 
lime is nothing but a parcel of fire lodged and detained in the groſs, 
ſtony, or terreſtrial matter whereof all lime is made. And after the 
ſame manner the fire, enters, and wou'd make its eſcape from our fix d 


- ſalts, but remaining fixed therein is the cauſe of their corroſive, or 


cauſtic virtue; for they a& altogether in the nature of fire. Being ap- 

ied to any external part of the body, they immediately cauſe an 
atching, ſwelling, pungent pain and inflammation; bliſters eating down 
into the fleſh, and introducing a cruſty ſcab ; all which are the effects of 


fire it ſelf; like which too, it will afterwards bring on a gangrene, 


or mortification, . I cannot, therefore, give into the opinion of the great 


NM. Homberg, who ſuppoſes there is but one ſalt in nature; and that an 
acid, combined with earth, in different Mee is the cauſe 
ee 


of all that variety we obſerve in ſalts. For it ſeems no way probable 
to me, that ſuch a degree of corroſiveneſs, as we find in the Fred ſpe- 
cies, ſhould ever proceed from a mixture of earth; eſpecially ſince we 
fog in point of corroſiveneſs, between them are 
occaſioned, either by taking away what was not ſalt before, I mean 
their oil; or elſe by the addition or application of fire, which is a thing 
that 9 1 N very different from ſalt. And from hence we learn, that 
fixed ſalts may be compounded of the oil, native ſalt, and earth of 
vegetables, united together, by means of fire, or elſe incorporated with it. 
655 It appears that alkaline ſalts are capable of cryſtallization; which is 
contrary to the opinion of ſome eminent chemiſts. For after we had fil- 
tred, and rendered the deliquated oil of our ſalt, to appearance, per- 
fectly pure and: tranſparent; yet when it was ſet to reſt in a cool place, 
it firſt grew thick or turbid, and afterwards ſhot to the bottom a 
true ſpecies of cryſtalline ſalt. This, indeed, is a ſurprizing pheno- 
menon, and what a man would not readily expect. It ſhould ſeem 
from hence, as if there were ſuch things as ſeminal principles, or im- 
reſſions, not to be deftroy'd or alter d by the power of arr. And 
tis very remarkable, what Mr. Boyle obſerves of theſe cryftals,. where 
he admirably treats of the differences of ſalts, that tho they ſhoot 


from ſo very ſaline and ſtrong a lixivium, yet of themſelves they are 


not corroſive; at moſt not ſo violently acrimonious as the ſalt from 
whence they were obtained. Theſe ſalts, indeed, when only diſſolved 


in water, do not fo eaſily afford their cryſtals; but they do it in 


— 
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— ity, when ſuffered to run in the open air. Which may proceed 

— that wonderful 9 they have, of attracti — 1 
and uniting them with themſelves; 


that theſe cryſtals ſeem to be an alkaline ſalt impregnated with the falt 


of the air; which poſſibly may be of an te nature thereto. Thus 


we find, that by pouring vinegar upon ſalt of tartar ſuffer d to run 
in the air, we may regenerate tartar, or produce it afreſh; and ſo 


of the ſpirit of ſea-ſalt, and the alkali of tartar, we can reproduce ſea- 


falt ; with the ſpirit of nitre, ſalt-petre; and with oil of vitriol, vitriol it- 


ſelf, bating the loſs of its metalline (8.) In the laſt place, 


we may learn from our preceding p s, that the ſalts of animals 
—— from the food and medicines they make uſe of. Some are of 
opinion, that becauſe the parts of our bodies, when they come to 


be diſtill'd, yield a copious ſalt, they muſt be endowed with a 


faculty of forming it. But in reality, neither we, nor any other ani- 


mals are poſſeſſed of any ſuch a we xs Al and can only change the ſalts ta- 
ces as are uſed for food, or phy- 
ſic, but never create, or make any. There is no vegetable ſubſtance 


ken in, along with ſuch vegetable ſub 


capable of affording nutriment to the body, but what contains ſome 


quantity of ſalt. An ox, which feeds upon nothing but graſs, has a 


large proportion of ſaline matter in his blood and urine; and an infant, 
who ſucks nothing but milk, that is ſweet to the taſte, will ſtill have his 


juices mixed with ſalt : which can happen from no other cauſe than 
this, that the ſalt of the vegetable ſubſtances, fed upon by animals, 
is extricated, and ſet free from the oil, or other s, by the vis 


vite reſiding in them; and ſo, mixing with the blood, is ſuffered to paſs 


off with the excrementitious juices. Only, upon account of the motion 


and. brisk circulation perform d in animals, theſe ſalts are more broke 


and attenuated than we. find them in plants; as we ſhall make more 
fully appear, when we come to examine the ſubjects of the animal kingdom. 
Ang thu is all we have here to offer upon the ſubje& of vegetable ſales, 


. 
ſuch as water, oil, air, Oc. So 
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phyſical changes which vegetables undergo, by the joint action 


4 THE. order before laid down, requires us next to attend to the 
of fire and water, whilſt they are contained in cloſe veſſels, that catch 


and conderiſe the vapor or exhalations, which would otherwiſe fly off; 


and ſo preſent us with the inviſible parts they loſe” by the treatment of 
our ſecond and third proceſſes ; or "whilſt they remain in a ftate of decoc- 
tion, under the form of a viſible water. The doing of this we call by 
the name of Diſtillation, We are already inſtructed in the nature of 
decoction; but are not yet given perfectly to underſtand what its different 
ſubjects loſe in that operation; or what it is which continually exhales 
from them in fume, vapor, or ſmoke, whilſt that proceſs' is in hand. 
When we ſhall once be acquainted with this, we ſhall know the 
whole force of fire upon plants, whilſt it acts through ſuch a medium 
as water. But the only way of making this diſcoyery is by diſtillation ; 
which we define the method of condenſing and collecting the va- 


pors ariſing from boiling ſubje&s, ſo as to render them yiſible, per- 


manent, and capable of being examin'd by our ſenſes.” The parts of 


vegetables which uſually come over in this manner, are their water, 


Which leads from it into t 


oil and ſalt. But in order to obtain each of them in perfection, and | 
clearly to demonſtrate the juſt effects of fire and water upon the ſub- 
ject, it is proper to obſerve this general method. (I.) The inftrument 


made uſe of in different diſtillations, ſhould, as much as poſſible, be the 


ſame. alembic, furniſtd with its proper worm and refrigeratory. By an 
alembic, otherwiſe called Pefica, we mean a veſſel of copper, whereto 
a concave, L or hemiſpherical, metalline head may be-cloſely luted 
or cemented, fo as to op the riſing vapors, and direct them to the tube 
e worm. The worm is a long ſpiral tube of lead, 
running thro” rhe refrigeratory, to tranſmit the condenſed vapor, and diſ- 
charge it at its lower aperture. The refrigeratory is a large wooden veſſel, 
filled with cold water; through which the worm takes its courſe from the 


upper part, towards the lower. Its office is, to cool and condenſe the 
_ riſing tumes, and cauſe them to come off in the form of a liquor. 
(2) The ſubje&s made choice of being put into the alembic above- 


mentioned, a ſufficient quantity of clear water pour'd thereto, and the 


head lated on, that communicates with the worm; a proper degree of 
heat is to be applied, to make the liquor boil ; whereby there will be 


obtain'd, in the form of water, whatever that degree of fire cauſes to riſe ; 


which the head keeps in and condenſes, ſo that it runs off through thro' 
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Proceſſes upon Vegetables. a7 
the worm. (z.) After this, in order to ſhew how ſuch diſtill d liquors _ © 

may be enrich'd and improv'd to the purpoſes of medicine, it will be 

neceſſary to cohobate them; that is, to pour them back, inſtead of com- 

mon water, wo more of the ſame kind of ſubject, and diſtil them 

off again, as before. (4.) And laſtly, it will be convenient to ſhew 

what changes the ſame. degree of fire, applied and directed in the 

ſame manner, will produce upon the ſame kind of ſubject, after it is 

fermented ; and how its exhalable parts are thereby changed in their 

nature. En, 0 


RME 


Exbibiting the common manner of Diſtilling Warkxs from recent | 
| | Vegetables, by an Example in the plant Roſemary. | 


1. JNUT a ſufficient quantity of roſemary, freſh-gathered, in its perſeftion, 
P and cut moderately ſmall, into a 3 alembic, or veſica, ſo 2 urehout The proteſe. | 
much preſſing, to poſſeſs about three parts of the body of the ſtill; and then pour 
rain-water thereon, to an equal height with the plant after this, lute on the 
head, with a mixture of linſeed-meal and water, join its roſtrum to the 
worm of the refrigeratory, lute the juntture, and place a proper receiving veſ- 
fel at the lower orifice of the worm, (2.) Let the ſubjef# thus ſtand in infufio) 
with a ſmall degree of heat, for the ſpace f twenty-four hours; then increaſe 
the fire till the liquor begins to boil ; which may be known by a hiſſing noi ſe 
uithinſide the alembic, a violent heat perceivable by the hand applied to the 
top of the ſtill-head, the ſmoking of the refrigeratory, and the drops which 
vill now begin to fall apace from the worm into the receiving veſſel. | (3.) Con- 
tinue the ſame degree of fire, ſo long as any thick, turbid, milky, frothy, odo- 
vous and ſapid water will run ; or till a clear, infipid, 215 or acid ua- 
ter begins to come away; and let the former liquor be carefully collected and 
kept by itſelf, without any mixture of the other; for this alone is the water re- 
quired of our preſent proceſs, . 5 nt 


2. The water put to the ſubje& ſhould not fill more than two thirds Dire 
of the alembic, becauſe it might otherwiſe eaſily riſe ſo high in, boiling, laing #0 is, 
as to paſs over the helm, and foul. the diftill'd hquor. The degree of 
heat -employ'd, during the time the plant is infuſed, ought not to ex- 
ceed that of the human blood in its natural ſtate; which will excellently 
prepare it for diſtillation; oy looſening and reſolving the ſaline and 

_ oily parts of the ſubject. After this, the fire muſt not be made too 
ſtrong at firſt; for in that caſe, a foul frothy matter would be made to riſe 
and lodge itſelf in the worm; and part of the ſubject going over 
with the water, would clog the nes wg render the. water ur 
| f When 


e. 


0 


= 2 : 3 27 8 * N ſe a —.— . 
O þ % 8 + * IF + So % * ; * But * a Þ * 2 FJ * ; "Or 
4 5 "5 5 4 < > * 13 
Fyoceſſes upon Y egern 


When a hiffing noiſe is perceived in the alembic, and the head of 
the fill is grown ſo hot; quite up to the end of its roſtrum, tliat it can- 
not well be handled without pain, the water of the refrigeratory will 
ſmoke, and the liquor begin to diftil gently ;\ which are ſigns that 
the ſubject matter is duly agitated by the fire. For if the degree of 
heat employ'd ſhould fall mort of this, the ſubtile, oily, and volatile 
parts of the plant would not riſe, but remain fix d in the ſubject, or the 
' 1nfuſion; ſo that only an inſipid and inſignificant water would diſtil 
off: but if the fire be raiſed too high, the boiling matter will run off 
too haſtily, in the form of a decoction, and ſo foul the worm, and ſpoil 
the water. With this due degree of heat, therefore, we are to pro- 
ceed, till all the water of any virtue is drawn off; or till an in- 
ſipid, tranſparent, or acid kind of liquor begins to run; from which 
the other muſt, by all means, be ſeparated, becauſe it would, by rea- 
ſon of its acidity, give a tart taſte to the water, and by corrupting the 
oil thereof, ſoon turn it rancid, and render it unfit for keeping; or elſe 
jt would communicate a vomitive quality. thereto. : for being enabled, 
by the acid it contains, to work upon the copper of the till, it im- 
pregnates itſelf therewith, and ſo becomes emetic. 'Thus, I once re- 
member, that having. preſcribed ſome cinnamon-water to an infant, 
'contrary'to my expectation, it cauſed her to vomit. Upon which, being 
preſently called again, I examin'd the water, and found it of a greeniſh 
£olour'; from whenee: I conjectured, that the diſtillation of it having 
been too long continued, the liquor of the laſt running had corroded 
the copper head of the ſtill, carried off ſome particles of the metal, 
and copiouſſy mixed itfelf with that which firſt come away pure 
und perfect. At another time too, upon the ſame account, I ſaw a per- 
Fon thrown into convulſiohs by the uſe of a little mint- water. Whence 
we ſee what great miſchiefs may be occaſioned by ignorance, negle&, 
or ſavingneſs in the buſineſs of diſtillation. But in caſe ſuch a hurt- 
ful diſtill'd liquor ſhonld at any time be uſed, inſtead of that which 
is pure and genuine, and a vomiting, or diarrhœa be excited by it, 
the proper remedy is to drink down large draughts of milk, or hy- 
domel, or plentifully to inje& the ſame liquors by way of glyſter. 
tlie diſtillation, thereſore, be continued too long, the water will be im- 
pure; and if not carried on till all the odorous, thick, and milky part 
1s. obtained, it will not be perfect, or contain all the virtues. of the 
plant, which ought to be gain'd from it by the operation; the deſign 
© whereof is to give us a water, endued with the perfect ſmell and 
taſte, or native oil of the plant, attenuated ſo as to riſe in vapor 
dy heat, and be condenſed by cold into a liquor, which is always the 
richer and ſtronger, as it contains the more of that oil. And this is 
the common method practiſed by apothecaries, and others, in drawing 
t ET, HH, 
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3. The vegetables beſt · fitted for this proceſs are the ſapid and do- The ſubjeds | 
rous, or ſuch aromatic plants as were ſet down in our catalogue un- 0%. fired for ir. 
der the firſt proceſs ; and which, by the ſeveral proceſſes we have gone '. 
through, appear to contain a large proportion of ſaline and oleaginous 8 
matter, or a ſubſtance that is ſaponaceous; the oily portion being of 
three kinds, viz, that which riſes in the water of the firſt pro- 
ceſs; that which remains behind in the decoction; and that firong, 
glutinous ſubſtance which obſtinately adheres to the remaining mar- 
ter. All theſe vegetable ſubjects ſhould be gathered for diſtillation 
in their prime, or whilſt they are in the leaf, before they put 
out their flowers, or run to ſeed; unleſs we deſign to make uſe of the * 
ſeed or flowers themſelves. For tis a general rule, that plants loſe thus of 
their virtue, eſpecially of their aromatic parts, and ſpend themſelves in 
their flowers and feed ; at which time they therefore conſtantly appear to 
droop and languiſh. But whenever the flowers and feeds of vegetables 
are more odoriferous and aromatic than their leaves, we are to make 
choice of the latter for diſtillation ; and theſe too ſhould be gathered 
whillt they are in perfection. Thus, to gain the medicinal water 
of roſes, or lavender, gather not the leaves, but the flowers of 
thoſe reſpective vegetables, in their ſeaſon, and commit them to di- 
ſtillation: but the ſeeds of ſome plants are to be pers for the 
ſame purpoſe, as aniſeed, for inſtance. In ſhort, ſach vegetables, or 
ſuch parts of them ſhould always be choſen for this proceſs, as are 
moſt aromatic, and abound moſt in oil; in which the virtues of theſe 
diſtill'd waters principally reſide. And, therefore, thoſe ſubjects which 
afford little or no native or eſſential oil, by diſtillation, are improper- 
ly treated by it. Thus it would be abfurd to diftil the Peruvian bark, 
in order to obtain a water therefrom,” endowed with its febrifuge vir- 
tue, which does not reſide in the eſſential oil of that vegetable 
4. Hence we learn, (1.) What it is that aſcends, in form of vapor, Te infrudio 
from an aromatic plant, by the heat of boiling water; viz. the water of i affords. 
our firſt proceſs, the oil, natural acid, and volatile falt of the ſubject. 
(2.) What remains behind, after ſuch an operation; viz. the decoction 
of our ſecond, or the extract of our third proceſs, - or à mixture of 
the leſs volatile oil, and acid ſalt of the plant, diluted with water, to- 
gether with the remains of thoſe proceſſes. (3.) What is the cauſe of 
the particular taſte and ſmell of the plant, and in what part thereof it re- 


* The whole art of pharmacy conſiſts in 


n | knowledge of menſtruums, their properties and 
treating the materia chemica in a manner ſui- 


uſes; underſtand the effects of phyſical 


table to every ſubject; ſo as to gain from it 
the parts and virtues we want, unimpair d, 
and reduced to a form convenient for taking, 
and keeping, at all times, ready for uſe. We 
muſt of neceſſity be previouſly acquainted with 


nts on them, with the manner wherein that 
action is perform'd, before we undertake to 


write phamacopceias, or even extemporaneous - 


ee Tis a jeſt to ſet about either, 
we are maſters of ſo much knowledge ; 


the natures of vegetable, animal and mineral | and by fo 9 ſhall only expoſe ourſelves to 
productions, and their ſeveral parts; * the laughter of ſuch as are 8. in this way. 
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ſides; vix. in its eſſential oil, or the water of our firſt proceſs, wherein 
that oil appears to be greatly attenuated and CT (4-) What ir 
is that exhales or flies off into the air in preparing decoctions; wiz. the. 
odoriferous ſpirit, or oil and water of our firſt proceſs, with ſome portion of 
the eſſential, or native acid ſalt; the matter of the thick pitchy oil, or. 
fix d ſalt, and earth remaining behind. (5.) That at different di- 
ſtances of time, from the beginning of diſtillation, there run off waters 
of contrary properties and yirtues. Thus, the firſt running is commonly 
aromatic, cardiac, and heating; but the ſecond refrigerating and tart, on 

ter it has done running milky. And this is moſt highly remarkable in the. 


— diſtillation of Iadian cloves, (6.) And, laſtly, we learn from this pro- 


ceſs, how diſtillation is to be applied, regulated and directed, for the 


theoretical and practical uſes both of chemiſtry and medicine. 


2 uſe in ned. 5. The medicinal virtues of waters prepared after this manner, are 


ome, 


4 311 6 


the ſame with thoſe of the reſpective plants, from which. they were | 


drawn. Thus the diſtill'd water of mint is ſtomachic, that of worm- 
wood, vermifugous, Cc. for which we refer to the botanic writers; ſuch 
as Dioſcorides, Dodonæus, Ray, &c. Tis obſerved by the Sieur Rhedi, in 
his experiments upon worms and inſects, that the diftill'd water of ſuc - 
cory has the power to deſtroy them; which, is more than either the ex- 
preſſed juice or decoction of that plant can effect. And, in reality, this 
virtue can only be attributed to the water of the laſt running in the diſtil- 
lation of ſuccory, which, by reaſon of its acidity, frets and corrodes away 
ſome particles of the copper veſſel in the operation, that give it the fa- 
culty. And the longer this latter part of the diſtillation is continued, 
the more acid the liquor grows; and conſequently the better able to 
impregnate itſelf with the particles of the copper; ſo that at length _ 
it will, by this means, become highly emetic, and capable of ſuddenly 
deſtroying all manner of worms and inſects. Whence we ſee, that in the 
caſe of ſuecory- water, it is not the vegetable, but the metal, which is 


of force againſt worms. For the plant of itſelf has no ſuch virtue, till 


© © * 


its native ſalts are made to riſe in diſtillation, and waſh off or diſſolve 
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Exhibiting the manner of Cohobating WArE s diftiild per 
veſicam, from recent vegetables ; by an example in the water 


of rhe foregoing PR %; 


„ 
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15 * RAIN off and preſs out the decoftion of the plant, which remains The froceſi 
O cg̃ ter the preceding proceſs is ended; and, pour it, together with all 
the pure aromatic water that was diſtilled over, without am mixture of the 
acid part which comes at laſt, upon freſh- roſemary ;. fo that the decaftion, 
and the diſtil d water, may together ſerve inſtead of a like quantity f com- | ; 
mon water, Then let them ſtand together in the alembic, with. a moderate 
heat, for the ſpace of three days and nights ; and proceed in all other reſpetts,, _ 
after the manner of the. fourteenth proceſs ; only let the fire be a little gemtler 
than before, %% Fas ni ed on on 4 
2. The preceding proceſs informed us what it is which, the joint uur naue 
action of fire and water raiſes from vegetables by decoction, in cloſe - 
veſſels, and what parts of them it leaves behind; and the preſent ſhews 
us a method of opening the bodies of plants to greater advantage, ſo. 
that the waters they afford by diſtillation, ſhall be ſtronger, and mofe - 
efficacious. This method we call by the 4rabic name of Cohobation, which, 
as we before cbſerv'd, ſignifies that kind of diſtillation, wherein, in- 
ſtead of common water, diſtill'd- water of the ſame recent plant is re- 
turn'd upon a [freſh ſubject, and the diſtillation repeated, in order to 
bring over a water that ſhall. be more fully impregnated with the oily 
parts of the plant. = 3 „ 


3. The water thus drawn off, will at firſt be as white as milk, and Nature of the 

haye a large quantity of oil ſwimming upon its ſurface. Twill moſt di- Production. 

ſtinctly, and in great perfection, poſſeſs the ſmell and taſte of the plant, 

appear thicker, more frothy, and in all reſpects much richer, and more 

efficacious than the water of the preceding proceſs; and the oftner tibe 

cohobation is repeated, the more unctuous and noble it becomes. "Tis 

its large quantity of oil that makes it appear ſo white; and therefore 

the whiter ic is, the richer and better it muſt prove. By a number of 

ſucceſſive cohobations, it will be fo impregnated. with oil, as to appear 

like a thick emulſion, . or an elæcſaccharum, as to its conſiſtence. If this 

water be permitted to ſtand at reſt for ſome time, it commonly drinks 

into itſelf, or takes up that from the oil, which gives the plant its peculiar - 

ſcent and odour; whereupon the. remaining oil becomes a light kind of 

mucilage, or ſoft. wax, That which runs ED will contains, but a 

ſmall! proportion of ' oil, rho! tis fill richer than the firſt running in 
5 . | te 
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62. Proceſſes upon Vegetables. 
ſrhe preceding proceſs. But that which comes off towards the end of the 
operation, will be perfectly ſimple and tranſparent ; except that its 
taſte may prove ſomewhat ſharp or ac ic. „ 
Reaſen; for de 4. The decoction of the preceding proceſs, as well as the water of it, 
direction of the js here poured back upon the freſh ſubject, becauſe being of a ſaponace- 
Vece. cus nature, or conſiſting. of a mixture of ſalt-and oil, it greatly opens the 
vegetables wherewith tis boiled, and ſets their principles free, And 
bodies are never better diſſolved, than b e analogous to . 
themſelves. We order the ſubje& to ſtand in infuſion for three days 
and nights, before the diſtillation. is begun, and with ſuch a gentle 
heat, as will, by no means, cauſe the liquor to boil; but if it were to 
ſtand in this ſtate much longer, it might begin to putrefy, and ſo be- 
come unfit for our purpoſe. TIS Redo of thus infuſing our ſubject, to 
_ ſeparate its more volatile parts from thoſe that are more fixed; and ſince 
by ſuch a method we excellently obtain that end, the operation is cal- 
) JJJYVVJVJ½/J/ „ 
How performa- 5. When the vegetable ſubjects deſign'd for this proceſs, are very 
ee ad- gleaginous, aromatic, and hot, they ought firſt to be gently dried in the 
% ſhade; then, being cut, and mix d with thrice their own quantity of 
water, let them be ſuffered to macerate with a fmall heat, for the ſpace 
+++ of four days, in a Cloſe veſſel, before they are committed to the ftill : 
and if roſemary, mint, baulm, marjoram, origanum, ſage, penny- royal, 
"hyſlop, ſavin, orange-peel, citron-peel, or any other vegetables which 
"contain any quantity of balſam, be thus treated, they will afford 
moſt admirable waters. But thoſe plants, whoſe odoriferous or me- 
dicinal parts ſoon ſpend themſelves in exhalation, ſhould be thrown'in- 
to the alembic, as ſoon as they are gathered, and be diſtill'd off imme- 
diately, without any previous digeſtion. And thus violets, borrage- 
flowers, lilies, roſes, jaſmin- flowers, &c. afford delightful, fragrant waters; 
their fragancy a 26:9 flog a ſubtile ſpirit, and not in a viſcous oil 
Which is the reaſon of its being ſo ſoon loſt. When waters are to 
de diſtill'd from any kind of fragrant barks, or woods of a cloſe tex- 
ture, and a ſolid nature, they ought to be firſt ſhaved' thin, and put 
to ſteep in water, made ſaline 33 a moderate quantity of -A, 
and to be kept the longer in maceration, as their cloſeneſs is the 
greater, or as hey are more reſinous, ponderous, and durable. Thus 
the woods which ſink in water, as box, guaiacum, rhodium, Cc. 
ought to be ſteep'd, for the ſpace of three or four weeks, before they 
are diſtill'd for their eſſential oils : during which time, the ſalt-water 
inſinuates itſelf into, and by its attenuating quality, opens the bo- 
dies of them, keeps them ſweet, and preſerves them from corrup- 
tion. But the lighter woods, as ſaſſa fras, for inſtance, are not to be 
ö | treated in this manner; becanſe the oil of them is ſubtile, and exhalable, 
W and they afford a very ſtrong ſcent, with a ſmall degree of heat. 
| | The aſtringent, nutrimental, laxative, emollient,  gelatinous, . 
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and coagulating virtues of vegetables are never to be expected in 
the diſtill'd waters of them; bur in their decoctions, extracts, or ed 
preſs d juices. This rule, well obſerv'd, would eaſe the apothecaries of 
a deal of trouble. Simple plantain water, and ſmall cinnamon water have juſt 
as. much virtue, in caſe of a diarrbæn, as that which falls from the 
clouds. Who can help laughing to ſee pearls ordered for diftillation, 
as they are in the royal pharmacopœa of Germany ? Some think they 
enrich their waters by throwing leaf- gold into the ſtill along with the 
other ingredients; but this is the way to impoveriſh the patient ſdoner 
than raiſe his drooping ſpirits. To uſe tormentil- water, as a ſtyptie, is do- 
ing e for the good of the patient; and, in ſhoxr, to diftil anz 
manner of ſubjects, in order to obtain ſuch parts of them as will not / - 
Tiſe by decoction, is trifling with the world, and amuſing our ſelbes; 
and therefore, all things of this kind ought: to be expunged the art of 
hyſic *. There is, however, another ſpecies of cohobation, different 
3 — that abovementioned, by means whereof 2 a few of the 
mote fixed parts of vegetable ſubſtances might "poſſibly be obtained 
upon diſtillation ; viz. by pouring back all that runs off upon what 
remains behind, at the ſame time that another freſh portion of the ſub- 
ject is alſo put in. And by this means a faturated water, or oil, may 
be gained from the ligmm ſanttum : but they are only the aqueous, 
ſpirituous, or finer oleaginous parts that can well be brought over even in 
this manner; the reſt muſt remain behind in the decoction; which may, 
as we formerly ſaw, be boiled up to an extract. Whenever therefore 
the virtues of plants reſide in theſe lighter parts, they may be diſtilled 
to advantage for medicinal uſes ; otherwiſe they ought rather to be gi- 
ven in the 9 of a decoction, or extract. Thus, in caſe of the epilepſy 
we ought to give the water of lavender, and not its extract: but the 
decoction, or extract of cinnamon, ſhould be taken for a diarrhea, 
and nor its diftill'd water, which contains nothing of the aſtringent or- 
earthy part of the bark. The advantage therefore of ſuch diſtilled. 
waters is, that they contain the ſpecific ſcent and taſte of the plant, 
or the eſſential oil thereof, in a great degree of perfe&ion, ſepara- 
ted from its other principles. But ſome plants are poſſeſſed as well 
of a fixed part that is medicinal, as this volatile one; in ſuch caſes there- - 
fore, the diftilld waters ſhould be mixed with the decoction, or ex- 
tract; by which means, all that is ſpecific in the plant would be got 
together in a form proper for exhibition. This is the caſe of worm- 
wood, ſouthernwood, mugwort, carduus, centory, tanſey, camomile, elder - 
flowers, juniper-berries, Oc. the extracts, or decoctions whereof prove 


21 know not whether a man would be] in them. Nb ere eee 

more diſpoſed to laugh, or rave, upon exa- | indeed be laugh d at; but the condition of the 

2 the moſt famous and approved diſpen- | poor patient, for whole ſer vice theſe labours 
atories in Europe, with this key, to ſee how | were deſign'd, cannot fail to move our pity. 


many errors of the like 
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excellent, as well as their diſtill'd waters; which alſo may be greatly im- 


roved by fermenting the ſubjects before they are committed to diſtil- 
lation: but then their extracts are the worſe 755 it. But that which is 


the cauſe of the native taſte of the plant does not riſe ſo eaſily, ex- 


cept when the plant is very aromatic; in other caſes tis apt to remain 
in the decoction; eſpecially when the ſubject is ſweet, auſtere, acid or 
bitter. 8 however, and camomile, by the force of cohoba- 
tion, will yield a water of their own peculiar bitter taſtes. Hence we 
ſee there muſt be a very great number of vegetables abſolutely unfit for 
diſtillation; as not affording their particular virtues to the waters drawn | 
from them. Such are ſorrel, wood-ſorrel, barberries, cherries, mul- 
berries, ſtrawberries, apples, ladies-mantle, currants, red and white, 
but not the black, which afford an excellent water; borage, ſuccory, 
endive, plantain, cinquefoil, nightſhade, ſow-thiſtle, violets, lettice, tor- 
mentil, purſlain; and many of the plants enumerated in the catalogue 


under our ſecond proceſs, whoſe virtues are great in their extracts, but 


afford only an infipid water by diſtillation, But when we have an aro- 


matic plant, whoſe virtues conſiſt in its volatile oil, then our preſent 


proceſs, will give us them concentrated, as the chemiſts ſpeak, or reduced 
into a narrower compaſs, and made greater than they were in the plant 


it ſelf. Whence theſe cohobated waters are highly uſeful in the pra- 


ctice of phyſic. 


s uſe in medi- 6, Thus by the repeated cohobation of mint water, we may obtain, 
eine. 


from the vegetable claſs, the moſt excellent remedy for yomiting, that I am 
acquainted with, except it be opium; as likewiſe in all hyſterical caſes, or 
where the matter of the gout is truck inwards upon the viſcera ; bein 
taken in the quantity of alf an ounce: which ps ſhould be repeat 
once an hour till the cure is effected. Sdenbham aſſures us that the ſame 
water is an admirable remedy in the cholera: morbus; and, indeed, when 


. thrice cohobated, tis almoſt infallible in that caſe, The diſtill'd water 


of baulm, cohobated in the ſame manner, gives great relief to hyſteric 
women, and hypochondriacal or ſtudious men, in fits of depreſſion, or 
palpitation of the heart; and is one of the beſt medicines we have, 
when thoſe caſes happen in weakly conſtitutions, as they commonly do. 
Thus likewiſe the itil d water of citron-peel is a wonderful remedy 
in fainting fits, or where a ſharp alkali is ſuſpected, as in the meaſles, 


ſmall-pox, peripneumonia, c. and might, I believe, be very ſafelß 


enployed in peſtilential cafes. Savin- water is an excellent emmenagogue, 
and may, when the body is rightly prepared for it prove a ſpecific, if 
the cauſe be only the want of a ſtimulus. By preparation, L mean no 
more than that the patient ſhou'd firſt go into a warm bath, and after 
he comes out, take an ounce. of this water; repearing the doſe four or 
five times a day, as there ſhall be occaſion. - Camomile-flowerwater 
is, according to Pitcarn, a powerful medicine for tertian or quartan a- 
gues; and as well as the diſtilled and cohobated waters of . 
. e pon ons To 
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and. tanſey hath the faculty. of deſtroying worms in the” human body, 
and bringing them away. Wormwood- water alſo is very beneficial to 
weak ſtomachs, it promotes digeſtion, and helps in colical' eaſes ; pfo- 
ceedin —_— a cold _—_ And thus, by diſtillation and cohobation, we 
may gain other waters, of great virtue, from vegetables, and fit for ſeve- 
. . 
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1, TARE roſemary,or any other aromatic, recent, ſucculent plant, gather d in itsThe proceſs; - 
I prime; cut it into ſmall pieces, or bruiſe it; pour thereon twelve timer its _ 

own ee of warm rois-water, and add about e, par of yeaſt; 0s a 

eighth of ſugar or honey, in reſpeff of the water; let all be put ine A die! of aa, 
placed near u fire, if it be winter, and well covered with" clothes” ro keep" the 
liquor warm, for 'the Jpace of fix or ſeven days ; during © which time'there "will 
ariſe an inteſtine motion, attended with'a hiſſing noiſe, and a frothing on the 
ſurface,” which will throw: up the plant; and ſuſtain it at the top + and this 
particular motion we uſually call by the name of fermentation. '- (% When 
the operation bas been continued its due time, the plant; which" floated on'the 
ab, will fall 25 the bottom of the Tiquor ; the hiſſing wiſt- will "ceaſe, "the 
froth Janett, and the iquor, which before ig under in appear, and foul er 
fragrant vinous odour :- and notu the plant is ſufficiently opened to afford its 
virtues, or ſpirit in diſtillation. (3.) Commit the whole, therefore, to the alm 
Bie, and proceed to diftil off the liquor, in the manner, amd with" all the cau- 
tions obſerved in the fourteenth proceſs; being here move” careful at to the gu. 
ation of the fire, bttauſe the matter in the ſtill is more apt" #0) boil over; than 
in the former caſes. © (4.) The phanitmiena of the liquor but thus runs off will 
vary with the degree of fermentation. umlergone by the ſubjeft. "If the aperati- | ; 


1 
— 
BY 


jeuſt, there will come over a tn, limpid, fragrant; iuflammable ſpirit, with. ; 
e appmre "tener d . ly fl ee ya, fur, = 

or the like, was employed; aud” the fermentation was not continued ro long, as +" 
raiſed to any great height, then à very white, "thick, far, frothy, odorous, 

ſatid and penetrating water will be obtained, with a” ſmall proportion of a thin 

oi! ſwimming on the top thereof. And this is the water intended by the preſent 


13 8 2 
8 A e 5 k T 
* 3 1 > 8 7 = 1 4 


. In the firſt caſe, after the limpid ſpitir-s rim off there will fol-7 ofa for 

Add Las ie wie he AR en: n hn Her continued. - 

low a white, milky, thick, fragrant water; and in the ſecond, a thin 

Umpid, acid, ill-ſcented and refrigerating liquor comes a pay at laſt. 

After which, if the fire be increa * a kind of vinegar follows: But ; 
TT Lo mm 
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a proper wooden veſſel, cloſe. opp d up, it 
n 
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when the fermentation has been long continued, tho not till all the oil 
of the plant is entirely converted into ſpirit; the laſt running will be a 
mere was or ſub-acid liquor. If the fermentation ſhould be long 
continued, or perſectly finiſhed, and the clear liquor be committed to 
d up, it would in a little time be- 
come very tranſparent and fine; and being now diſtilled, afford a ſharper 
liquor, or inflammable ſpirit, without the leaft ſigns of oil; but it would 
retain nothing of the taſte, ſmell, or ſpecific yirtues of the roſe- 
mary; ſo that it oou d not be told by examination what the plant that 
afforded it was. We muſt obſerve, in the management of the fermen- 
tation, to proportion the degree of heat, and the quantity of the yeaſt 
or ſugar, ©c. to the ſeaſon of the year, and the nature of the climate. 


2 


or . 
The hotter the ſeaſon or climate, the leſs yeaſt will the liquor re- 


quire; and the ſooner will the operation be performed. The whole 
{s would, in Afa,. be finiſhed in the compaſs of two days. But 


' thecaſe above-deſerid'd is to be underſtood of dhe winter ſeaſon, and a 


northern climate; where fermentation, proceeds fo. ſlowly, that we are 
exceed. that of the ſummer's ſun with us. We are. not tied 


d down.to 
the uſe af yeaſt, ſugar, or honey, in this proceſs; but myſt, or new 


wine, beer, the juice of caſia, manna, and ſeveral other things will | 


ſerve to raiſe. a fermentation, as well as thoſe. When the plant ſub- 
ſides, or ſinks to the bottom of the veſſel, tis a ſign that t . 
tatiou is ſiniſhed, or has been continued long enough for our purpoſe; 
For whilſt the ſubiect was kept afloat, the inteſtine motion continued 


ſtrong, and the air, v hich is 4 principal cauſe of fermentation, was not We 


Kuſlicrently; extricated from the plant; but when it ſinks, tis a ſign t 


the air - veſſels of it are broke, and the contents of them ſer free: 
whence the oil; Which as before locked up in theſe cells, is now diſ- 
perſed thro the hole body of the wp ety at which time therefore the 
fermentation. ought to be ſtopped, and not ſuffered. to renew again; for 
in tlist eaſe. the Ipirituous parts being now ſet looſe, won'd fly away, 
and leave the remaining liquor, vapid, flat and dead. If it could be 
conveniently - done, one wou d chuſe to ferment the ſubje& with water 
alone; but we here require the aſſiſtance of ſome foreign body; becauſe 
the plant it ſelf affords but a light, or thin infuſion, . it felf will 
never ferment kindly. Very thin liquors always. require ſome glutinous 


or viſcous ſubſtance, to forward and promote their fermentation : but 


in what manner this is effected we hall explain hereafter, when we come 
to give the full hiſtory of that grand operation. The oil of any ſubje& 
totally vaniſnes after it has undergone a perfect fermentation; being by 
that operation ſubtilized, broke fine, and exalted into a ſpirit. Thus 


in the ſecond caſe of the preſent proceſs, the groſs high- coloured oil 
of our fourteenth and — proper is greatly chin'd 
brought ngarer to the nature of a 


Fi | diluted, and 
of a ſpirit ; ſo as in ſome meaſure to unite 
4. 5 3 0 
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with water: but in the firſt caſe tis wholly converted into a ſpirit, ca- 
|  pable of uniting with water. For when ever the native or eſſential oils 
of crude plants are ſo attenuated by fermentation, as thus to mix with 
water, then it is that they loſe the name of oils, and aſſume that of ſpi- 
rits. The extract prepared from the remaining decoction of this pro- 
ceſs, contains much leſs of the virtues of the plant, than the remains of 
the two preceding proceſſes; whence we may form this rule, that the 
more a vegetable is fermented, the ſtronger or more ſpirituous will be 
its diſtill'd water, and the leſs the virtues that afterwards 2 
decoction: for fermentation always diſſolves and conſiderably looſens $ 
parts from the ſubjec. e e e e 1 25 
3. Hence we learn, (1.) That the ſpecific taſte and ſcent of plants, xy, chemical 
communicated to their diſtilled waters, depend upon the oil of the re- drin it f. 
ſpective ſubjects. (2.) That by fermentation, as well as a long continued fe. | 
cCoction, jeg repeated cohobation, the oils of vegetables come nearer to . 
the nature of ſpirits ; or are thereby rendered eaſier to mix with war 
ter. (3.) That the finer the oils of vegetables are broke by repeated o- 
perations, the more they loſe of that ſpecific principle — 45 diſtinguiſn- 
es them from one another. (4.) And laſtiy, that fermentation has a 
great power to alter vegetable ſubjects, ſo as to render them capable 8 
of affording waters of wonderful properties, and very different from 
thoſe they were before poſſeſſed o. 4 „ 

4. The medicinal virtues and uſes of diſtill d waters, prepared after Medicinal wir- 
the manner of our preſent proceſs, are very conſiderable. For, (10 e of 
They contain the oil of the plant in great perfection; ſo that the ſpe- 
cific virtues of aromatic vegetables may hence be. obtained te advantage. 
(4) They are very well ied to cary the eflencal ils of planes ee 
the blood and juices, and to mix them, therewith :. they alſo act power- 
fully upon the coats of the ceſophagus, ſtomach and inteſtines. . Thus 
the diſtill d water of fermented orange: peel, for inſtance, might be gi⸗ 
ven, as a ſtomachic and cordial, with all the advantages that a- phyſici- 
an cou d deſire. And (3.) Theſe waters are much better fitted for 
keeping than thoſe of the fourteenth and fifteenth proceſſes, and will 
long continue good and perfect; becauſe the ſpirit in them prevents 
their corrupting. or growing mothery; ſo that. when kept in a well 8 a 
cloſed veſſel, the oil will riſe to the top, whence they loſe their milky ; 
colour, become perfectiy tranſparent, and improve in their virtues. . : 
Cohobated waters may, indeed, be kept tolerably good, for almoſt the | 
| ſpace of two, years; tho' they are apt to grow. mothery or ropy in that 


471 


time; but thoſe prepared by fermentation will continue unaltered, and 
in their full virtue, for fix or eight years together. 
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Exhibiting the manner of diſtilling WAT ERS from VEGETA- 
_ 'BLEs per deſcenſum, by an example in RoSEMARY. 
„Pur roſemary, or an other rene, ſucculent plant, capable of offei- 
1 ing an extract, or a diſtilled water to advantage, into a linen cloth 
fixed round the brims of ſome proper veſſel, that is made deep and large; or in- 
to a hollow metalline plate, perforated in ſeveral places, and fixed in the ſame 
manner to the edge of the weſſel; which is to be cloſed with a metalline cover 
made for the purpoſe, ſo that no vapor may exhale at the junfture. (2) Let 
a moderate charcoal-fire be kindled upon the cover, which, being made hot there- 
by, "will oy and difſokve the more moveable parts of the ſuljett, and cauſe 


them to deſcend," partly in the form of vapor, and partly in that of drops, to the 


bottom of the veſſel, whoſe office it is to receive the liquor thus made to de- 


5 


The cautions it 2. Care muſt be had not to make the fire too ſtrong; leſt it ſhould 


requires. 


greatly mix and confound the parts of the ſubject among one another, 


pr render the water empyreumatical. This may be eaſily prevented by 
| u 


keeping the fire covere with its own aſhes. The deeper the veſſel 
which is made uſe of in this operation, the cooler the ſeaſon wherein 
it is performed, and the leſs the fire at firſt employ d therein, pro- 


vided it be aſterwards raiſed by gentle degrees, in the greater per- 
D ̃ ˙ ek, 92 ME LES, 


3. As the more moveable or volatile parts of vegetables are the a- 
2 gummy, reſinous and ſaline, theſe are what we muſt expect in 
the water of this procefs; the heat employed being ſo great as to burſt 


the veſſels of the ſubjtct: but ſome plants contain fo large a proporti- 
on of oil, that this will ſometimes be found ſwimming on the ſurface 


Irn uſes 


of the wate. 


4, We ſee, therefore, that the waters of this proceſs will nearly af- . 
ford us all the native virtues of the plants ſubmitted to it; or a mix- 
ture of their ſeveral parts: whence they, in a manner, come up to 
the expreſs d juices, or extracts gained from them. Bur as only a ſmall 
quantity of water can be obtained by this operation, a mixture of the 
Jil waters of our firſt, fourteenth, fifteenth; or ſixteenth, proceſſes, 


uith the decoctions of our third, may be exhibited with greater 


convenience, and to equal advantage. Paracelſus, however, highly 
commends the water of guaiacum, prepared after this manner, in vene- 


real caſes; and perhaps it might prove a powerful ſudorific ; bs 


* 
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Proceſſes upon Vege table. 6 
medicine muſt needs be very nauſeous, ſtrong, and diſagreeable. Twas 
poſſibly this recommendation of Paracelſus, that oecaſioned this kind of 
Aiſtillation to be fo frequently practiſed in Germazy. PS 30 3 


„ e es | 
| Performed upon the Remains of the four preceding proceſſes ; 


' by reducing them to aſhes. Yi 

1. IT AKE all that remains in the ſtill after any of the four preceding The proceſs, 
| ' proceſſes are finiſhed, dry the plant, exhale away the decoftion, 

and at length reduce them to aſhes by an open fire, in an iron veſſel, after 

the manner formerly deſcribed ; and theſe aſhes will be found as ſaline, as thoſe 

obtained by our fifth and fixth proceſſes; only they will not prove quite ſo ſtrong 

as if the ſubjefts had never been diftilled ; and greater allowance muſt be ma 

for thoſe afforded by the remains of that ſubject which had. been fermented. 

2. Whence we ſee what it is that. aſcends in preparing decoctions, It's ſe. 

and performing of diftillation ; and what it is which remains behind 

after thoſe operations are ' finiſhed. The native ſpirit, eſſential oil 

and water, with a ſmall proportion of the native ſalt of the 

a, are all the parts that riſe in decoction, or diftillation ; the more 

e. oil, and ſalt, with the whole quantity of earth remaining be- 

prone e bog iron. og rok. 1 


CHEMICAL HISTORY VE 
1 „ a oil is that moiſt; fat, viſcous, inflammable part of roducion. to 
Ka plant, which is either naturally liquid, or grows thin with a be hiftory , 
ſmall degree of heat, but will not mix with water. We call it moiſt, v42%able all. 
becauſe it wets or ſticks to the fingers of ſuch as handle it; fat, becauſe 
it is very ſoft and ſlippery to the touch; viſeous, becauſe its parts when 
united, adhere together, and obſtinately ſtick to the bodies they touch, 
which no other part of a plant will do; inflammable, becauſe it will flame 
away, and be wholly conſumed in the fire: laſtly, we ſay, it will not: 
mix with water, becauſe whenever it is ſo mixed, it is no longer oil, 
but an unctuous, or oily matter; and this property diſtinguiſnes it from 
ſpirit, which is an oil ſo ſubtilized as readily; to mix with water. 
2. In this part of vegetables reſides that matter, which being gene- 
rally the cauſe of their taſte: and ſcent, ſo effectually determines che par- 
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one another. 


flax, ſoon after it is firſt ſown, riſes in the form of gr 
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Proceſſes upon // egetables, 
ticular nature of each; tho' it muſt be allowed, that in ſome very tart 
vegetables the oil is inſipid. Otherwiſe when this liquor is extracted 


from vegetables, the remaining parts loſe all their ſmell and taſte. : Thus 


when cinnamon or cloves are deprived of all their oil, we can only di- 


ſtinguiſn them ka their figure from other woody ſubſtances, or from 
We 


may therefore conclude, that the diſtinguiſhing, ſa- 
id, and odorous principle of Ape generally reſides in their oil. 

at we. do not aflert the oil itſelf to be this principle; that being no more 
than the bare vehicle of the ſpirit which. conſtitutes it. This oil is o- 
therwiſe called by the name of ſulphur ; whence ſome chemiſts have ſaid, _ 


7 0 that the ſalphur of plants is the ſeat of their ſpirit. 


3. This oil is often ſeparately contained in the peculiar veſſels or cells of 
plants, call'd by Malpighi loculi terebinthinacei, which are to them what 
the adipous membrane is to us; or otherwiſe. it is intimately mixed with 
their ſaponaceous juices, Pure oils of the former kind are frequently 
found, under the mo of gums, roſins, or balſams, lodg'd in the bark 


and ſeeds of plants; that is, in their more durable parts; and thoſe 


which lye moſt remote from the roots, or aqueous juices. They 


ſometimes, indeed, may be found in other parts, but never 
in any conſiderabie quantity. Thus if a a piece of , maſter-wort- 


root, for inſtance, be cut and examined with a microſcope, we ſnhall 


find the oil ek from diftin& cells of the root; but the ſame may 


better be obſeryed in a nutmeg, walnut, almond, Cc. when their 
parts are ſeparated with a hot knife. The bark of a tree, as well as 


the ſeed, muſt be eſteemed a part remote from the roots, becauſe the 
nutrimental moiſture appears principally to enter the woody of the 
tree, as if they were arteries; and to return by the bark, as if that 
conſiſted of veins. Henee, when the bark of a tree is cut, itsoily cells 

are viſible to the naked eye, er at leaſt may be- diſcovered by the mi- 
croſcope ; as purtichlarly in the pine- tree, the walnut, &c. and when 
wounded, it ſometimes diſtils its oil in the form of a gum, as that of the 
cherry-tree; or in a more fluid form, as in the turpentine-tree. At other 
times the oil will flew ſpontaneouſly from the tree: that is, when too great 


e uantity 1s lodged therein, it breaks its w thro” the bark; and in 
% ths ſame wmannet ſome ds and fruits will ifs 


15 burſt and diſcharge their 
4. Theſe oils are always to be found in the greateſt plenty, when the 
plant is at its full growth, at the time its fleeps, as it were, or when it is 
grown old. When a plant is young, it contains only a 2 juice. Thus 
8 „ and is al- 
together as aqueous; but when come to maturity, its ſeed abounds in 
oil, of whiehir contains, perhaps, a larger quantity than all the other 
parts of the plant. And ſo likewiſe young pines, fir-trees, &c. afford 
no turpentine; being, as yet, of too aqueous a nature. A vegetable is 
ſaid to ſleep during the winter-ſeaſon, when it has loft” its leaves; and to 


* 
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be awake and lively in the ſummer. During the time of their reſt, « 


tree in this ſeaſon be deprived of its oil, it preſently periſhes; and 
C. 


reſpiration. be continued in them; at which time, therefore, they muſt 3 
neceſſarily dye, as an old man does when ſuffocated with his own phlegm. 
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tables by expreſſion, in the treatment ef Sweet-Almonds. _ 
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| which being gradually ſerewed tight, the oil wil rus from the ſaljelk, ſuch as i 
| originally praexiſted therein. % , 9 4 
eee. 2, The ſubjefs of this proceſs, ſhould be fully ripe, ar which tine 

e to An- 
rage. 


they are moſt unctuous; otherwiſe a ſaline matter might predomi- 
nate in the oil: and tis neceſſary to dry them, or by ſtopping wy 
the ſtalk, to hinder the water from Fong into them from the earth; 
or elſe they would afford an emulſion inſtead of an oil. The vapor 
of the water, whereto they are ordered to be expoſed, ſerves to open 


the body of them, xeſolve the oil, and free it from its cells. The heat- 


| | | 


ſeeds, or other parts of vegetables, rho" they appear ever ſo dry or de- 


=» 


„ 


and corroſive, as to occaſion terrible diſorders. Whenever, therefore, 


order that 


a phyſician preſcribes the uſe of ex e let him be careful to 
Jew be freſh-drawn, he fat of a human body a pears | 
to conſiſt of ſuch oil as that of this proceſs ; and what is very 1 | 


zing, ſeems to be readily made from vegetables, which contain but 


very little of it. Paſture-graſs affords the leaſt quantity of oil of 


any vegetable we know; yet oxen, by feeding upon this alone, will 


D Apothecaries canntot. be tog careful in the | caſes : the il ſucceſs ſo oſten met with in 
choice of the expreſs'd oils, fo. . we Pre- ſuch diſtempers may ſometimes be owing to 
Acribed in pleuritic and other inflammatory a neglect herin. 
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to fit the ſubject for this pr 
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to expect the cure of an unmieldly fatneſs in the body, from the uſe 
of a lean diet; or from any thing elſe but faſting, labour, and ſorrow w- 
of the mind; tho' ſea-ſalt, ſal-· ammoniac, vinegar, ſugar, and the like 


reſolvents, are allow d to be ſerviceable therein. 
are lenient, relaxing, 2 8 and balſamic. For, having no acrimony 
of. their own, they akgte the force of it in the body, relax the fibr 


make them flexible and pliant, open obſtructions, ſmooth the paſſages, 
heal up wounds, cauſe dry ſcabs and eſchars to fall off, &c. Hippocrates, in 

caſe of violent pain, recommends a draught of ſuch expreſs d oils, with 

water. Thus the oil of ſweet-almonds, when externally: pounds aſſuages 


the violent pain of any part that has been over-ſtretch d; and if 


f - 


p longer, than it otherwiſe could, without breaking. So likewiſe when 


the skin is beſmear d therewith in the ſmall-pox, or a burning fe- 
ver, tis of very great ſervice in relaxing the pores.  'The ſame me- 
dicine proves excellent alſo in all fpaſmodic and inflammatory. caſes, as 
the quinſy, pleuriſy, convulſions, c. Freſh-drawn linſeed oil is 


greatly commended in fits of the colic, inflammation of the lungs, 


and pains of the ſtomach and kidneys; and the expreſſed oil of muſtard- 
ſeed in all caſes of the ſtone; being taken in the quantity of an ounce or 
two, as there is occaſion, VVV 
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Exbibiting the manner of hg: Vegetable Orrs 37 Emul-. _ 


ſion; in the treatment of Sweet-Almonds. 


1. F inſtead of committing the almonds, M other proper ſabjell, | prepared 16; proceſs, 


after the manner of the nineteenth proceſs, to the preſs, - they were 


gently ground with clear warm water, in a marble mortar, their oily part 


would diſſolve therein into a ſweet, thick, turbid, milky liquor, in every re- 
ſpe, anon 7 opus off, like the chyle in an animal body ; and which we call 
JJ ES en, 


2. This emulſion may be prepared from all manner of nuts and 7: nature. 


ſeeds, but from no other parts of a plant. The operation takes 
out from the ſubject, the oil, and whatever elſe is ſoluble in warm 


water; whence the emulſion muſt contain ſome quantity of 


ſalt. And if the remains be now ſqueez'd in a preſs, they will 
afford no more oil, which by the motion, or attrition, required 
eel is ſo broke and attenuated, as rea- 

K dily 


rubbed upon a muſical firing, would ſuffer it to be ſtretched out 5 


4. The medicinal virtues of vegetable oils, thus freſh expreſs'd, Its medicinal 


Proceſſes upon Vegetables. 
dily to mix with water, and turn it to a milky, white, ſaponaceous, 
Cn mealy liquor. Oy 2 £ 
Nature of th 3. If this liquor be ſuffered to reſt for the ſpace of five or fix hours, 
production. in a cool ſeaſon, or four in a warm one, it will, like the chyle of the 
human body, ſpontaneouſly ſeparate into two different parts; a_ cream, 
or butyraceous matter, which floats on the top; and a whey, or, 
aqueous part, which remains below, and ſoon turns of a blue colour 
and grows. four, Whence we may learn, that emulſions, when pre- 
_ » ſcribed as medicines, ought never to be kept above ſix hours in the 
winter, and four in the ſummer, before they are made uſe of © 
Mechanical uſe 4. This operation, in a ſimple and wonderful manner, explains the 
ef the proceſs. action of the mouth, cſophagus, ſtomach and inteſtines, upon the ali- 
ment taken in. Two actions, with their effects, cannot be imagined _ 
more alike, in all their circumftances, than theſe. The things we 
9 | principally feed on are mealy ſeeds, or bread, fruits, Cc. upon all 
| which, the teeth and jaws act as the peſtle and mortar in our pre- 
ſent procefs ; only nature makes uſe of the ſaliva, bile, and pancreatic juice 
| | for the menſtruum; whilſt our artiſt employs nothing but water. The 
1 | ſtomach and inteſtines are the preſs, driven by the force of the 
—_—_ periſtaltic motion; and the lacteal veſſels, the ſtrainer, to ſeparate the pure 
| = emulſion from its ſæces, or chaffy matter which remains behind in the 
inteſtines. Whence we have the reaſon why the chyle is white, rather 
than of any other colour ; * becauſe the ſalt, oil, and water of 
our food are mix d and blended together, in ſuch a particular man- 
ner as always conſtitutes whiteneſs in liquors, or turns them into 
emulſions ; tho? the food itſelf might originally be black, or of any 
5 . - other clga.. | JV | 
3 J. Hence we may underſtand, (t.) The origin and rife of oil, both 
2er ro natu- in vegetables and animals. 'The alimental juices of vegetables 1 
ral Philoſophy ſack'd in by their abſorbing veſſels, driven about .by the force © 
and medieins. circulation, and agitated by the heat of the ſun, at length depo- 
ſite their. more |. ny thick, and glutinous parts in their paſlage, 
or in proper cells, deſtin d by nature to receive it. After the ſame 
manner in animals, this oily ſubſtance is taken in along with their 
food, and at length depoſited in the adipous cells; for we have be- 
fore obſerved, that no vegetable ſubſtance is nutrimental, except it 
contains ſome proportion of oil: even graſs abounds therewith, eſpe- 


74 


it turns milky ; and, accordingly, there are ſome men would grow fat 
tho they lived, perhaps, only upon bread and water. (2) The na- 
rare and uſe of native vegetable oils. (3.) The. manner .where- 


cially in; its feed ; ſo that being thoroughly mixed with the ſaliva, 


in they may be changed. into a milky. liquor, (4.) The difference _ 


| ON CE. there is between them and other vegetable oils, gain'd by diſtillation; 
9 which will more fully appear hereafter. + (5. The origin W goo: | 


% 
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Proceſſes upon Vegetables.  " 
poſition of chyle and milk in the human body; with the means to 
| increaſe the latter in nurſes. Milk appears to differ from chyle only 

as having been more concocted, and containing a larger proportion of ſalt, 
which renders ſome part of it convertible into curd, or a caſeous ſub- 
ſtance, which neither chyle, nor an emulſion is capable of, Milk, there- * 
fore, is an oily, vegetable matter, circulated firſt in plants, then in 
animals, and capable of being reduced into a thick curdy ſubſtance, _ 
and a thin wateriſh one, which is called whey. This milk, if it finds © 
no opportunity of paſſing off in its own natural form, turns to fat, or 
goes away with the urine and ſweat, which is moſt commonly the caſe 

in men; for they generate milk as well as women, tho they have not 
their veſſels ſo well diſpoſed to ſeparate it from the blood. Tis alſo 
obſervable of milk, that the longer it circulates in the animal body, : 
the more it loſes of its own vegetable nature, and puts on that of 

the animal. Hence the rank taſte in the cheeſe of Liege, which is made 
of the ſecond milk, or that drawn from the cow an hour after ſhe has afford- 
ed her firſt meal, Both the chyle and milk can only be compoſed of 
thoſe parts of the food which are ſoluble in the ſaliva, bile, and other 
juices of the body, and capable of being expreſſed out by maſtica- 
tion, or the force of the ſtomach and inteſtines; ſuch are, in particu- 
lar, all mealy ſeeds, and oleaginous food that will readily diſſolve in 
water, or the fluids made uſe of as drink. (6.) Laſtly, we may hence 
underſtand why milk and chyle are ſo apt to turn acid; for this is 

the property of vegetable juices, which affect a kind of fermentation, 
and to which the chyle and milk of animals are very nearly allied, 


ROLES SORE. 


Exbibiting the method of obtaining Vegetable O11s by Coctionn 
2 an Example in the Remains f the two preceding pro- 


1. F, when ly either of the two preceding proceſſes the native oil ſeems The proceſs. 

| to be entirely expreſſed, or drank up from the ſubjeft, the remains | 

be for a long time boiled in water, over a ſtrong fire, there will appear 

ſwimming on the ſurface, an unctuous matter, partly in the form of froth, 

and parth in that of a fat ſubſtance; which being lightly ſcumm d off as it © 

1 0 and put to the reſt, will at length amount to a confiderable quantity | 

e oil. | © Is : e aa PIT | . 

2. This was firſt obſerved by the excellent M. Homberg; and if any re- e puff. 

cent, and very unctuous vegetable 2 were to be thus * to advan- 
; : | 2 T W uc LO 


=: Proceſſes upon / egetables. | 
ſach as almonds, cocoa-nuts, &c. they would afford two thirds of their ori- 

ginal quantity in oil. And fuch bodies as will not afford their oil by 
expreſſion, or by grinding them with water, may, by this method of coc-: 
tion, be made to yield it in plenty. Thus ſeveral fruits, plants, and 
ſeeds, and particularly beans, being gently, dried and bruiſed, wilt, by 


8 boiling, give out a copious oil. | Rt ofa | 
The nature of 3. The oils obtained after this manner, have all the general proper-' 
the productiun. ties of expreſs d oil, but retain nothing of the peculiar virtues of the 
ſubject; for theſe either fly off in the operation, or remain in the 
decoction. They contain a combuſtible matter, which is uſually found 
in extracts, and cannot be rendered volatile by boiling; and whatever 
is not volatile, with regard to the degree of fire here employed, muſt ſtay 
behind, eicher in the ſubject or decoct ies... 
The 22 4. If the decoction be, at length, exhaled away to the conſiſtence 
ried higher. of an extract, it will be found to contain a large quantity of ſalt; 
which my detained by the water of the decoction, could not riſe: 
0 


2 
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Enxbibiting the manner of obtain ns the Native, or Elſentiar ' 
.O1Ls from the Leaves of Vegetables, by diftilfation ; in the. 
rrearment of ths leaves of Roſemary, 


The proceſs. 1. ARE the leaves of roſemary, or any other plant, gathered in per- 
fection, and gently dry them in the ſhade, till the more fluid part 

| of their water is exhaled- away; tben cut or bruiſe- them, and pour thereon 
ten times their own quantity of pure rain-water, acidulated, or made grate- 
5 | uli acid with a little oil of vitriol; and thus let them ſtand in digeſtion, 
| | | with a very gentle heat, for. three or four days; and afterwards diſtil off the 
water with a brisk fire, till it begins to run inſipid or acid, as in the common 

caſe of diſtillation, before deſcribed ; for the eſſential oil of the plant will come 

all away with the diftilFd water; from which it may be ſeparated after the 

manner which we ſhall ſbortly deliver. - © - 

| „ 2. All manner of plants, with their ſeveral. parts, as flowers, ſeeds, 

og oft bark, wood, Cc. are fit to undergo this proceſs; but eſpecially. the 

rage. aromatic and oily vegetables. Even graſs, thus treated, would afford 

ſome quantity of oil» tho ſlowly, and with difficulty. But thoſe ſub- 

| = jects, or parts of vegetables, are the moſt proper to be treated in 
I this manner which, axe highly. odoriferous, when their more watry 


eee the thirty-faſt procels,. 
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| Proceſſes upon }egetables. | 
50 is by gentle exiccation driven away. For which reaſon, the flowers de- 
ign d for it, ſhould be gathered whilſt they are criſp, or before they open 
and expand themſelves entirely; and the leaves, before they are fully 
unfolded. Fheſe ſubjects ought always to be dried gently in the 
ſhade, becauſe. the heat of the ſun; in exhaling their ſuperfluons wa- 
ter, would carry away a great bu of their ſine volatile oil too; 
leaving the reſt united with the fixed oil, and unfit to be diluted or 
ſoftened with warm water. Thus mint gathered in the month of 
May or June, and gently dried, will yield a greater plenty of oil than ar 
any other ſeaſon; tho it may at all times be had ſit for diſtillation But tige 
oil of this proceſs comes over more light and ſubtile, tho in much 
leſs quantity from the flowers, than it does from the leaves of plants. 
3. The whole ſecret of the digeſtion conſiſts in chis, chat after che ſab 
ject has once been a little dried, it may again be foften d, ſo as to re- 
lax the fibres of the | veſſels containing the oil, rhat it may eaſily be 
melted down,” and come out readily, after thoſe veſſels are burſt: 
by the heat. Spirit of ſea- falt, oil of vitriol, or any other acid 
ſpirit is added, to the rain- water to fetch out the unctuous parts of 
the ſubject, preſerve the whole from putrefying by ſo long a digeſtion, 
and keep in the natural ſcent thereof; which would otherwiſe be loſt, | 
and a fetid, or diſagreeable one be found in its ſtead.” This method | 
ought ' more particularly to be obſerved in diſtilling" the oils c 
very coſtly plants, becauſe it doubtleſs increaſes their quantity conſ: 
derably: not that it adds to the oil; but as there are two kinds of it 
in plants, one which is found pure and unmixed with any thing elſe, and 
another which is united with the matter of the alkaline ſalt of the ſubject, | „ 
the acid made uſe of by drawing to itſelf that alkaline falt, ſets the 5 | 
oil free to aſcend in greater quantity with the diſtill d water! Thus I 
were I to diſtil cinnamon for its oil, I would firſt: digeſt the bark with | | 
acidulated water for ſome days, and then the operation, as Mr. Hom: „ 
berg has taught, will be much more gainful and advantageous. But the 5 
quantity of the acid to be added, and the time of digeſtion, are | 
to be proportioned to the cloſeneſs and ſpecific” gravity of the ſub+' 
ject. Thus, when we are to diſtil dry herbs,” whoſe leaves are hard, 
or brittle, and not diſpoſed to unfold themſelves in water, or give out their 
oil, we may put them into a kind of brine, or rain- water made ſaline with 
ſea- ſalt; and then digeſting them for a proper time, as a week or two, in 
a cloſe veſſel, the ſubject will thereby be ſo mollified, as eaſily to part 
with its oil, by a brisk diſtillation. And this is the great ſecret practiſed 
in France and Germam, in diſtilling the oil of jaſmin, G06. 
4. Another ſecret with ſome perſons, in order to inereaſe the quan- 3d .Y 
tity of their eſſential oils in diſtillation, is, inſtead of common water, to 
pour the diftill'd water of the ſubject back upon more of the ſame, 1 
or even to uſe the cohobated water for that purpoſe; for as the wa- en 


* 


* 
N To. 5 
I 
. » 


ff 


* 


: con 5. Tis particularly requiſite here, that we begin the operation 
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ter impregnates, or ſaturates itſelf with the oil of the plant in the firſt 
or ſecond diſtillation, it can afterwards abſorb no more; and therefore 
leaves the reſt free to aſcend along with the other water that runs off. 
But as to what ſome authors write of increaſing the quantity of di- 
ſtill'd oils, by the uſe of certain mixtures, as if they by that means 
cauſed the plant to afford more of it than what it naturally con- 


1 % 
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tained, tis trifling to pretend to any. ſuch thing; fince tis not in 


our power to create oils, but only to ſeparate them from the ſub- 
jects wherein nature has lodged the. $2 3 


with 
a brisk fire, which is another means of increaſing our quantity of oil; 
for thus we ſhall prevent what is already ſeparated and diſſolved, from fal- 
ling back, entangling with, or ſinking into the ſubject again; which it would 
do, if a flow fire were uſed. But we muſt immediately ſtop all farther. 
proceedings, as ſoon as ever the acid liquor begins to run; otherwiſe we 
ſhould foul our oil, and + cauſe it to grow rancid. When the flowers 


or leaves of European plants are made the ſubje& of this proceſs, the 


oil, that comes over, ſwims on the ſurface. of the water; but that ob- 


tained from the aromatic vegetables of Aſia and America always ſinks to 


the bottom: and in both caſes it appears of a different colour, and is 


obtained in different quantities, according to the nature of the plant. 
6. This operation, then, appears to be perform'd in an eaſy and 
mechanical. manner. For the oily veſſicules of, the plant being firſt. 
ſoak d and ſoften d, are broke by the action of the fire; or their con- 


tents ſo diſſolved by the heat, that they mix with the boiling wa- 


ter; whence, by the continued action of the fire, they riſe in the 
form of vapor, along with the water, and are ſtopp d and conden- 


ſed by the ſtill-head, and forced to run out cool through the worm 


of the reffigeratory ; and ſo a liquor comes away that is richly im- 
pregnated with the ſcent and taſte of the ſubject. The degree of heat 


here made uſe of, being no more than that of boiling water, is un- 


able to force up any of the ſolid parts of the plant, but only raiſes 


ſuch as are liquid and volatile; whence the oils are ſuppoſed to come 
away pure, not greatly differing from what they naturally were in 
the plant: hence, among the chemiſts, they are not improperly cal- 
led eſſential oils; ſince they perfectly retain the taſte, ſmell, and ſpe- 
cific virtues of the ſubject. And as we often call that the eſſence of 
a thing, which by its properties makes it known from all others 


in nature; as mint is diſtinguiſhed .. from wormwood, by its pe- 


culiar taſte and ſcent, which [reſide in its oil; hence ſome chemiſts 
call theſe oils the quinteſſences, or concreted ſulphurs of vegetables. 
They. can be obtained by no other means befides diſtillation ; nor 
then neither, without the addition of water, (which, by aſcending with 
them, keeps them from growing rancid, and prevents the empyreuma) _ 
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"eanſe of « refrigerarory to condenſs_ them. Which method of dj: 
n 


ſtillation being unknown to the antients, they were never acquainted - - 
with the great virtues of theſe eſſential oils, as we may learn from 
J. If theſe oils are rectified, or briskly diſtilled over again with Efe&s of con- 
freſh water, by the alembic, they become much purer and finer; 2 it far- 
- continually leaving ſome proportion of earth behind them, and lo- 
ſing a part of their ſpirit. The water, which thus comes over along 
with the oil, retains the perfect taſte and finell thereof; and at length, | 
after repeated rectifications, becomes ſo ſaline as to precipitate a ſo-k 
lution of mercury-ſublimate. But when this operation is often re- 
peared, the oils loſe conſiderably of their n and grow almoſt 
inſipid. By diſtilling ten ounces of the eſſential oil of aniſeeds fix 
and twenty times over, with freſh water, I reduced it to two and 
a half. And thus if the oif of cinnamon were frequently to be di- 
ſtilled in the ſame manner, the water thar runs off would appear 
milky, and the oil diminiſh in its quantity; ſo that at length, by 
this means, it would entirely free itſelf of its ſpirit, falt, and earth, 
and be reduced to a very little portion of a fartiſh ſubſtance,” re- 
ſembling wax. After the fame manner theſe oils, being barely ſhook * 
in water, would reſolve themſelves into four parts, viz. the native 
ſpirit of the plant, a ſale, which diſſolves in the water, a ſapona- 
ceous ſubſtance, or a mixture of oil, and falt, and an'earth;. 
- © $. Theſe oils being diſtill 
retort, ſeem wholly convertible into mere fixed and inſipid earth; “ 
for let the operation be repeated ever ſo often, there will con- 
remain at the bottom of the retort ſome quantity of fach an earth. 
This was firſt diſcovered by the excellent Mr. Boyle, who made the ex- 
periment with oil of turpentine and oil of anifeeds; and conſtantly 
and it to ſucceed, tho the diſtillations were repeated a very great 
number of times; ſo that from a pound of his ſubject, ſearee an 
ounce remain d unconverted into a pitchy matter, or black earth. 
This we find deliver d in that admirable piece of his, where he un- 
dertakes to ſnhew, that chemical principles are tranſmutable into one 
another. And the like experiments with theſe have been made at 
Paris, even upon the moſt rich, precious, and coſtly aromatie oils of Aa. 
The ſame thing is alſo. obſerved by Helmont, in his Aurora Medicine, 
of the oil of human blood; which being diſtill'd a number of times 
over ſucceſſively, always leaves a quantity of earth behind it, that 
cannot be rendered volatif duda 8 „„ 
9. If our eſſential oils be diſtilled off from quick-lime, calcin'd. 
chalk, or the like, for fix times running; a pound of them will af 
ford fifteen ounces, or more, of phlegm, or water, and leave not above 
an ounce of pure oil behind in the retort, as M. Homberg has experi- 
enced. But the addition in this caſe being renewed every time, tis 
15 | g | „ . poli. © 
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ö fung dulphar, and the other a volatile oil, wherein the ſpirit of the 
* PlwKwẽint reſides, and which is endued with a cauftic virtue; for if ap- 
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II. After the ſame manner, any aromatic eſſential oil, being long ex- 


poſed in an 3 veſſel to the free air, will loſe its native ſpirit, rt . 
become inſipid and ſcentleſs, without any conſiderable loſs of weight. 


Thus a dram of the effential oil of cinnamon, put to cover the bot - 


tom of ſome wide, ſhallow veſſel, wou d, in a few days time, be de- 
prived of its e taſte and ſcent, by the air which we ſuppoſe to 


have free acceſs thereto; tho during that time its diminiſned weight 
would ſcarce be ſenſible upon the balance. Hence we might be für- 


in the eſſential oils of vegetables, which, according to Sandi vogius, is in- 


credibly ſmall,” or not more than one part in three thouſand and fix hun- 


dred of the plant. And that this proportion is not rated too high, will 
appear by the following experiment; which I made on purpoſe to deter- 


mine it. From a pound of choice biting cinnamon, T drew all the 


oil by diſtillation, after the manner of our preſent proceſs; and found 


all that was funk: to the bottom of the water amounted to no more 


than ten very ſmall drops; as tis the nature of this oil not to fall in 
large ones. Then in order to find how much oil was contained in the 


milky water that run off along with the former drops; I let ſome of 
them fall into a quantity of freſh water, till, upon ſhaking, it appeared 


juft as milky as the other; and making my calculation aceordingly, 1! 
found about thirty drops of oil were mixed with the diſtilled water; fo _ 
that the whole quantity of oil obtained from my poun e | | 
| of : 


was forty drops. In the next place, that I might Uiſcover what part 
of this quantity was owing to the native ſpirit of the cinnamon, {es 
fall ſome drops of the oil upon a glaſs plate, and expoſed them to the 


air; and found, in a few months time, that they had entirely loſt both 
their ſmell and taſte, ſo that the remaining part of the drops could not 
be known from tallow, or any other rancid oil; yet during all this 


time it had loſt only the fortieth part of its original weight : whence 
we may pretty fairly conclude, that all the native ſpirit which gave the 
aromatic virtue to the whole pound of cinnamon, amounted not to above 


the quantity of a ſingle grain. It ſeems to be the office” of the re- 


maining part of the oil to preſerve and deramthis fine, volatile ſpirit, or 
reigning” principle of the plant; whieh muſt needs be of a prodigious 
force and virtue, ſince a ſingle drop of the eſſential oil of cinnamon (on- 
ly one fortieth part whereof can be this ſpirit, as we juſt now ſaw, ) will 
communicate a rich, aromatic flavour to five pints of wine; or if the ſame 


quantity be firſt mixed with ſugar, and ſo diſſolved only in common wa=-"'+ «44114 
ter, it will make a cordial, which, being drank, ſurpriſingly recruits te 
It appears very difficult to make this ex- haled, abſorbed, or loſt, And if due allowance — 


periment with any tolerable accuracy; becauſe | be made for this conſumption, ve may reduce 
at the ſame time that either fire, air, or ſpirit ot j the animating foul of plants to a very flender 
wine, acts upon the oil, ſo as to deprive it of |-bulk indeed fo as to make it ſeem little more 
its native ſpirit, no inconſiderable quantity of | than an aura, a halitus, or delicate vapor 3. which 
the other volatile parts of the oil will 8 
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and depreſſion. 
12 % 


well-cloſed veſlels, br appear to be converted into a kin 
erv 


nd inſtantly reſtores the body from 4 ſtate of languor - | 


Tx 


animal ſpirit a 
k of ſalt, 
This is principally obſerved of the rich Afaticoils ; and I my ſelf have 
lately ſeen. an inftance of it, in a parcel of genuine oil of cinnamon, pre- 
ſenced me by a friend, returned from the Eaſt-Indies; and which had 


been kept for the ſpace of fourſcore years. It was a perfect ſalt that 


would diſſolve in water, and not a-concreted ſaponaceous ſubſtance, as 


Phyſical conclu- 


1 bad formerly been apt to ſuſpect, and have ſeen inſtances: of. But 
khis is a curioſity. which few have been fo lucky as to ſee ; for tis true, 
as M. Homberg ſays, that the ſalt requires a great length of time to form 


in; and the experiment is not eaſy to be made ſhorter. Not to men- 
tion that experiments of this kind would require the purſe of a prince. 
Celſus, however, obtained a ſight of the ſalt of cinnamon, in the iſland 
Ce lon, upon opening a veſſel full of the oil wherein it was ſhot: and 
poſlibly the ancients had a way of converting this ſalt of cinnamon, in- 


to a ſtone; which Helmont aſſures us may be done, by a long continued 


circulation, But this phenomenon is hardly to be expected in the crude, 
unxipened oils. of Europe. | _ 


13. Hence we may obſerve. bd 1.) That the taſte and ſcent of plants 


ſions from the do not at all depend upon their oils, properly ſo called, but entirely 


proceſs, 


upon the native ſpirit reſiding in them: which being ſo exceeding ſmall 


m * 0 gars otcalion to Ladovicut to call it Scintilla ſpiritueſa, the 
Jpar 


of life. Whence he was of opinion that if we cou'd get it out 


ef a A ater pure, and by it ſelf, we ſhould then have the real 
quinte 10 


ence thereof; and ſo by giving a ſingle drop to two of the 
quinteſſence of any ſubject, do as much in the cure of diſtempers, as 


we could by giving very large quantities of them in ſubſtance. (2.) 
That the taſtes and ſcents of the waters diſtilled from vegetables depend 


upon the ſame cauſe; part of the native ſpirit being mixed with the 
oil, and detained in them by it. (3.) That there are two kinds of 
oils in plants; wiz. a light one, which is the proper vehicle of the 
native {pirit, and a fixed one, which appears to be the ſame in all ſub- 


- jets; and ſerves as a glew to the terreſtrial part. (q.) That the oils ob- 


Medicinal v 


rained from vegetables by diſtillation are ſuch as pre- exiſted in the 


ſubjects. And (50 That theſe eſſential oils may be changed both into 


earth and water. 


1. 14. All theſe diftill'd eſſential oils are acrid, hot, inflammatory, 
tues and uſe⸗ of, 


refreſning cardiac, atteriuating, and ftimulating ; upon which accounts 


they are of admirable ufe in diſtempers proceeding from a cold cauſe, 


or in the diſorders incident to old- age, eſpecially when the body abounds 


with phlegm ; and alſo in caſe of intermitting fevers, proceeding from a 
lentor, and not having their cold fits diſtinct and regular; in hyſteric, 
' hypochgadriac, colical, and flarulent caſes, from a cold cauſe ; or 
whenever the nervous fibres, or animal ſpirits ſeem torpid, and want — N 
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be excited. But being highly inflammatory, their uſe is, by all means, 
tobe avoided in all diftempers proceeding ſrom a hot or acrid cauſe, or e- 
ven where there is only a ſuſpicion of an inflammation; or the juices of 
the body are already roo much thin'd and diffolved in their texture. Every. 
thing is called acrid, which cauſes pain when applied to the bare nerves 
of the body; upon which account it is that wet 
acrid. They are alſo hot and inflammatory, becauſe when applied in 
any conſiderable quantity to the skin, they excite a" great degree of 
heat, and an actual inflammation attended with pain, Thus à drop of 
the eſſential oil of cloves, let lie upon any part, Id eat into the 
fleſn, and cauſe an eſchar. And a very moderate quantity of any of 
them, if drank, wou'd prefently inflame the ſtomach and inteſtines. 
Theſe oils are ſo refreſhing, that by being barely ſmelt to, or taſted, 


they immediately reſtore a perſon from the moſt languid or depreſſed - 
ſtate; and prove, when mixed with - ſugar, and diſſolved in water, a 


noble and inftantaneous cordial, reviving. or recruiting the animal ſpi- 
rits. They have, moreover, a great attenuating and reſolving power, 
by means whereof they inſinuate themſelves into any viſcid matter, and 


break or diſſolve it away; at the ſame time that they ſtimulate and ex- 


cite the fibres of the nerves and muſcles, to diſcharge and throw it 
off, when lodged OF impacted in them ; whence al * they rai 7 the Fr 5 
Tits, and give a brisk motion to the nervous fluids, For this reaſon 


they cannot but be highly. proper in all diſtempers from a cold cauſe, 


where the circulation is languid, and the juices viſcid. But beſides 
theſe general properties, of which all the eſſential oils of vegetables par- 
rake, they have all ſomething "4g to themſelves, as containing rhe 
ſpecific virtues of the plants; ſo far as theſe are diſcoverable by our 
Lnfes. Thus the eſſential oil of mint, for inſtance, acts in the body by 
the general properties of all eſſential oils, and alſo by thoſe which ate 


peculiar: to it felf, ana. diſtinguiſh it from the oils of other vegetables. . 
And upon thoſe two principles of action depend all the virtues of plants. | 


fay theſe eſſential oils are 
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Thus the oil of ſavin is peculiarly adapted to provoke the menſtrual 


flux, when obſtructed by any viſcid cauſe, and à want of force in the 
circulation. The like is alſo proper in any viſcid or cold diſorders of 
the uteru, being taken in the quantity of three or four drops in fu- 
gar, or any proper vehicle; which is a medicine that will alſo forward 
and promote the excluſion of the fetus, when the delivery is retarded 
by any cold cauſe, or weakneſs on the ſide of the mother: hut it ought 
only to be given where there is a want of ftrength; otherwiſe it might 
do miſchief, by ſtimulating roo much. The eſſential oil of rue is good 
againſt the epilepſy, when it. proceeds from a relaxation of the nerves; 
that of mint, for a weak and cold ſtomach, and to ſtop à vomiting; 
that of juniper againſt the cold ſcurvy, and the nephritic pains pro- 


ceeding from jt; that of lavender, in cafe of convulſions, rhe fallings 


ſickneſs, the palſy, vertigo, weak 1 and all cold diforders ** K 
l 95 5 > : 2 „ s 
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bead; that of fennel for cold flatulencies in the ſtomach and- inteſtines, 
or when they are weak and unable to perform their office: the oils of 

tanſey, wormwood, and the leſſer centory are powerful remedies, and 

alot pecific for worms in the body; oil of roſes excellently refreſh=. _ 
"es the languid ſpirits ; oil of citron- peel prevails againſt the palpitation 
of the heart; oil of baulm againſt melancholy, proceeding from a 
* cold cauſe; and the eſſential oil of cinnamon is a noble hyfteric ; and 
in fainting-fits, from want of motion in the ſpirits, a moſt, power- 
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Ti Exbibiting b manner of diſtilling Eſſential O 1  s, per veſicam, 
from. the Flowers of vegetables ; by an example in Camomile- 
ET fire 117 4 44 fully ripe, gathered early in the morning, and 
Lg dried in the ſhade, ſtand in digeſtion, with a ſufficient quantity of 
pure rain. water to cover them, for the ſpace of four and twenty hours ; and af 
* terwards proceed to diſtillation, in the manner of the preceding proceſs. That 
which runs off firſt will be a water, retaining the perfect rank ſmel and taſte of 
tbe flowers : then follows a water impreguated with a fine azure oil; and at 
length, if the diſtillation be continued, a char or acid liquor; which is by uo 
means to be mixed with the former. (2.) Now ſtrongly preſs out the decoftion 
from the flowers, and pour it back, together with all the odorous water and 
3 oil that was before diſtilled off, upon freſh flowers ; adding alſo, if there be oc- 
1 * 1 | cafion, a little more rain-water, Suffer all to digeſt for twenty-four hours more; 
7 and then diftil off the water and oil, as before. And by this means, if the 


| The Na. k. 


operation be frequently repeated, you may at length obtain a very large quantity © 
: ot it 4 high degree poſſeſſed of the taſte, ſcent and virtues of the vs, 
8 How perform- 2. The native ſpirit of plants generally ſeems to reſide in no part ſo 
=. | #ble 10. advan- much as in their flowers; for which reaſon they ought to be gathered 
and 'dry'd with great caution. for this operation. But there are ſome of 
5 them, which the they prove exceedingly odoriferous, yet afford but a 
very ſmall quantity of eſſential oil, by diſtillation, unleſs they are for a 
long time firſt digeſted: with water, made ſharp by ſpirit of vitriol, ſpi- 
rit of ſalt, or the like. And, indeed, we conſtantly obſerve, that the 
more odoriferous any flower is, or the more native ſpirit it contains, 
x the leſs eſſential oil it affords; as is evident in jaſmin-flowers, lilies, Cc. 
<2 Thus the oil of damask roſes, on account of its ſcarcity, and the great 
| + "labour and expenſe required to obtain it, was formerly fold as dear as 
d; and even eſteemed by ſome: people as a non- entity. But M. Hom- 
| — has hen us, that if ſuch roſes be digeſted for a month in acidu- 
lated water, they will afford a very conſiderable proportion of oil; tho 
otherwiſe a large parcel of them would yield ſcarce any at all by di- 
_ fllation... Tis very obſervable, that the eſſential oils of plants An e | 


* 
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Proceſſes upon Vegetables. 88 
their colour, with the nature of the ſubject; thus the oil of our pre- 1 
fent proceſs is of a fine blue or azure; that of wormwogd, green; that 
of mint, yellow, or gold-coloured ; that of lemmon-peel pale, G. 5 

3. The medicinal virtues of our oil of camomile are carminative, andFirmues and u- 
anti-colical, which render it ſerviceable in flatulent caſes; and if it be the re- 
mixed with the extract prepared from the remaining decoction, after the 
diſtillation is over, it affords a medicine for agues or intermitting fe- . 
vers, ſcarce inferior to the Peruvian bark; being endowed with an ad- . 
mirable diaphoretic and reſolving quality. A dram of the extract, mix*'d , 

up with two or three drops of the oil, may be given two or three hours | 

before the fit is expected, in order to prevent it: or, otherwiſe, we may _ 

_ exhibit it after the ſame manner as the bark: „„ 
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. Exbibiting the manner of diftilling Eſſential Orrs from ' n | 
and BERRIEs, per velicam ; by an Example in FENNEI- 
% co og 3 at „ 


*: 


o 


2. F AX E fennel-ſeed, gathered on à clear day, when fully ripe, andThe proceſs... | 4 
E, carefully dry'd in 3 and ſet it to digeſt for fourteen = in ſo | N 
much rain water, acidulated with oil of vitriol, or made ſaline with common ſalt, „ 
that it may connnodiouſiy ſwim about therein; and afterwards diſtil off the u-. 

ter, exatłiiy in the manner directed above; and the oil will come away along 
with it: but obferve to let the fire be gentle at the fiſt. 


2 | * 


2. All manner of aromatic ſeeds and berries are proper ſubjects forhar fubjets. . 
this proceſs; ſuch as cummin- ſeed, aniſeed, juniper-berries, Oc. which are ft for is. | 
will afford a very large proportion of oil: whenceit appears that theſe parts | | 
of vegetables are very oleaginous and unctuous. And this gives us to 
ſee the reaſon, why the ſeeds of vegetables are capable of remaining 
perfect in their taſte and ſcent, and fit for. vegetation, during ſo long a > 
ſeaſon as we find they do, when guarded from too great a quantity of * 
moiſture and heat. For the large quantity of oil they contain, defends the „ 
embryo from all the violence and injuries it would: otherwiſe teceive -- . 
from the air or water, with whatever is contained therein. Every ſeed 
contains a little ſeminal plant, or embryo in the middle, between its two : 
lobes, which ſerve as a placenta uterina, and contain little veſicles of oil mt, 
to defend and preſerve it; but when once any moiſturè comes to pene * * 
trate theſe lobes, the ſeminal plant begins to ſhoot and grow ; but whilſt - 
theſe lobes remain dry, or unaffected by the. moiſture, whether of the Ra, 
air or earth, they defend the embryo, as trees are kept from the winter's | 
cold, by the oil which is then plentifully lodged in their bark. Bur 
when any ſeed comes to be ſteeped in water, the moiſture gets into it, 
8 . 1 N 5 - 3 rar 
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6 Proceſſes upon Vegetable, | 
frlariſies the oil, and cauſes the ſeed. to ſwell, open cleave: into two part . 

a and then the oil is gradually conſumed, or drained out of its cells. 
And if at ky? or any other time, the ſeed ſhould be deprived of its 

1 4 ing ſpirit, twould no longer be fit for vegetation; Thus 

tk any ſeed be once put to 


: 7 ſoak in water, and afterwards dry d, then 
+. +» ſoak d again, and committed to the ground, it will never ſhoot, but dye 
4 and moulder away; becauſe, by this means the native ſpirit, which ſhou'd 


© give motion to all its parts, having been ſer looſe from the oil, is now 
ms ; 740 off. But by keepin W 2am in a dry place, this effect will 
| be prevented: and thus — inds of grain may be preſerved in a ſtate 
„ . of perfection for ten, twenty, or thirty years, and fil be fir to grow a- 
5 4 | gain, when ſown. And hence alſo we may fee a reaſon why fraits -- 
3 he Mts ould be endowed with a certain proportion of oil, as we find they 
6 I FE a V 5 
With what 3. In diſtilling off the oils from ſome ſeeds, as particularly thoſe of a- 
eg 1 caraway, daucus, c. after the manner of our preſent proceſs, 
we find the oil apt to ſtick in the worm, and clog it up with a thicx 
conereted matter; to prevent which tis neceſſary to leave the worm for 
ſome depth uncovered with the water of the refrigeratory, that the heat 
thereof may melt the oil, and carry it down into the receiving veſſel be- 
low. Or if that be not ſufficient, we muſt diſſolve the coagulated matter, 
by running hot water thro' the worm. This concreted matter, or oil, 
is, in reality, no other than the camphire of the ſeeds; for camphire is 
gh not peculiar to any one tree or vegetable; but all aromatic plants 
produce their camphire, which is only the native oil, by length of 
- Te. time concreted and hardened into a white, fat, tranſparent maſs, called 
by” that name. Thus the oil of ſeveral plants in the iſland Ceylon, and par- 
ticularly that which diſtils from the cardamom- ſeed, is almoſt wholly con- 
verted into camphire. And this may ſerve to ſhew us, that our eſſen- 
tial oils muſt needs be very rich in their nature, as greatly participa- _ 
ting of the aromatic parts of vegetables; and being, in reality, but a 
fluid kind of camphire.  _ 5 1 


> Exhibiting the manner of Ge 7 Native Or1s from the 
rich and hot ſpices of India; by the treatment of Indian 
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The proceſs, 1 Igeft entire Indian cloves, that have never been robb'd of their native 
| oil, in twenty times their own quantity of rain-water, for the ſpace of 
our and twenty hours; then commit them to the alembic, and proceed as inthe 
preceding proceſſes, and there will run off a thick, milky, odoriferous, aud aro- 
. matic water, of a fiery taſte, and containing a very large proportion of oil, which 


will, 
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| Proceſſes apom Vegetubler. 87 
will fink to the bottom of the water, and prove ſo intolerably hot and fiery, as nue 8 
ſafely to be touched with the tongue, (2.) When the bot aromatic water ſeems - , 
to be all run off, pour freſh upon the remainder, and repeat the diſtillation, to TE 

| draw all the oil out of the ſubjet# ; and at laſt there will run off a clear, acid 

liquor, very different from the former, which is to be kept ſeparate by it Jelf.. © 


' 2, The vegetables which grow in the hotteſt countries are always of the u perform. 
moſt aromatic and fiery nature, and afford the heavieſt and hotteſt oils «ble #6 advan 
by diſtillation. | Thus the effential oils of cinnamon, Winter's-bark, ga- “ 8 
langal, pepper, cardamoms, ginger, Cc. ſeem to be concentrated fire; _ * 

for when applied to the skin of the human body, they burn like a cauſtic. Th 
But among all the aromatic productions of the ladies, none ſeems to 

abound more in oil than cloves; for which reaſon they require the great- 
er quantity of water in their diſtillation. But they ſeldom come to us, 
till they have been deprived of their oil; the beſt part whereof is com- 
monly drawn from them in the Indies; after which they are, perhaps, 
mixed up with ſome that are better, which communicate to them their 
ſmell and tafte, and make them appear as we commonly find them: bur 
naturally they are ſo very unctuous, that their oil may be expreſs d, and * . 

made to drop from them by the 155 455 Nor does any oil a £0 he 5 1 
of a more fiery nature than this of cloves; for if mix d with twice its 
own quantity of ſpirit of nitre, it will turn to flame in an inftant. And 
by being barely kept for a few days in the open air, it loſes all its hot, 
aromatic virtue; and the remainder becomes rough and unactive. The 
high price at which both this and other aromatic oils of the Judies are | 
ſold, frequently occaſions them to be adulterated with oil of almonds, . *; *: 
or the like ; but the cheat may eaſily be diſcovered, by the want of their 1 
due ſpecific gravity, or their {low deſcent in water. a 
1 8 Pe: cloves which remain afterthisproceſs is perfom d, appear to have 

loft all their taſte and ſcent, but when ſoak d in freſh water, ſwell and re- 
cover their natural bulk; which gives occaſion to their being ſometimes __ 
ſold ſo cheap at Amſterdam : for tis very eaſy to throw a parcel of freſh ; 
cloves among thoſe which have thus been robb'd of their oil, and pur 
them off for genuine. _ N „ 75 

4. This oil made into an elzoſaccharum, and mixed with wine or wa- ee fes 
ter, affords an admirable remedy for women in labour; or in caſe of lan- | Produce 
gour and faintneſs during the time of their lying-in : tis alſo of very 
great ſervice to alleviate, or put by the fit of an intermitting fever. 
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diſtilled yer of cinnamon, acidulated with ſpirit of vitriol, and proceed imme 
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Barks of Vegetables; by an example in CINNAMON. 


broke into ſmall pieces, pour ten or twelve times its own quantity of the 


diately to diſtillation, as. in the former caſes; and there will run off a very 


thick aud white odoriferous water, which, being received in a pure veſſel, will de. 
pofite. an oil of a golden colour, and of au exceeding pungent and fiery taſte. (a.) 
Pour freſh boiling water frequently upon the remains, to prevent any empyreuma, 
and to bring off the whole quantity of the oil: and continue doing thus, till the. 
clear, infipid or acid liquor begins to come; which is ſo apt to corrode the 
ftil-head, and thereby gain an emetic quality. The oil will be found only in a 
ſmall. quantity ; the diſtilled water being very richly impregnated with the reſt *. 


Exblbiting the manner of diſtilling Eſſential, O11.s from the 


1. T a proper quantity of ſtrong, freſb, fragrant, weighty andbiting cinnamon, 


| How pejferm: 2. If you would increaſe the quantity of your oil, add a large pro- 


able to advan- 


rage. 


thus commodiouſly riſing along with the aque- | what alter their natural flavour. 


portion of ſalt, or oil of vitriol to the water firſt poured upon the ſub- 


ject; for ſuch an addition has the power to volatilize vegetable oils: f 


and let all the water made uſe of be what has already been diftilled 


from cinnamon, and retains the perfed ſcent and taſte thereof. Thoſe barks 


ſaſlafras, for inſtance, and our preſent ſubje& cinnamen: for a long di- 
eftion would rather conſume than preſerve their volatile oil. But all the 


which eyen in the cold prove odoriferous and volatile, need no previous 
digeſtion; but may directly be ſubmitted to the operation; as the bark of 


arks to be diſtilled for their oil, ſnould be taken from the boughs, or near 


the roots of old trees, during the autumn, or the beginning of win- 

ter; for then the bark abounds moſt with gum, roſin, or balſam: but 

in hot countries the wood often contains as much oil as the bark. When 

the bark of any tree proves hard, being firſt 9 5 it may be ſna- 
18 


ved, or reduced to a groſs kind of powder, and 


eſted in ſalt- water, 


7 


bo Glauber has a way of obtaining the rich ous or pblegmy rt of the ſpirit; from 
and on vegetable oils, to profit, with ſpi- | which it may ily be ſeparated, without 
rit o 2 | 


alene ; which he pours upon the loſs 


ſubject, and diſtils in a ſand heat; all the oil + It alſo ſeems to mix with them, and ſome- 


- 


to make it afford its oil to greater advantage; by which means it ma 
be brought to yield a larger quantity than the wood of the ſame tree, 
and appears poſſeſſed of greater virtues. 5 . 
Shes” The remains of our ſubject, after diſtillation, no longer retain the 
leaſt ſmell or taſte peculiar to cinnamon, but are now asauftereand ſcentleſs, 
as if they were the bark of an oak: they retain, indeed, their own na- 
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rural form, but nothing more. Jet even rhis property, when cunningly ö 3 
made uſe of, will turn to advantage; for cinnamon, thus treated, may. | 1 
be dried and mixed among ſome that was never ſubniitred to diſtillation, 3 


or but in a ſmall degree; and ſo be ſold undiſcovered: in large par- 2 

cels. „V Fay 1 I „ | 
I ̃ be eſſential oil of cinnamon is exceeding ſtrong and fiery ; a. ſingle Medicinal vir. . 
drop of it being enough to burn the tongue, and cauſe a gangrene. A , #4 uſe: of ." 


ſervant-maid being once ſet to look after ſome of this oil, as it ſtood 3 = "*. | 
ver the fire, 0 clapp d a little of it to her mouth, with the ena 
of her finger, as it happened to run down the ſide of the veſſel; which 
immediately burnt her lips, jaws. and all the parts of her mouth, like 
fire; whence a gangrene preſently followed, and in two days after, notwith- 
ſtandingall the means that could be uſed to prevent it, death. But when 


this cil is properly uſed, or mix d with ſugar, and ſo diluted in wine or wa- ; 

ter, tis a moſt admirable cordial; at once both warming the body, and -—- 

raiſing the ſpirits. Not only the oil, but alſo the firſt running of the. * 

water affords an incomparable remedy. in all the caſes peculiar to wo- 

men; and eſpecially where the perſon is of a cold conſtitutio. # 
E 8 * 


Exhibiting the manner of diſtilling Eſſential OI I from. 
Woops; by an example in Sass ARA... 


1. D Educe ſaſſafras-word to chips, or ſhavings, pour thereon a ſuſſici The proc 
. ent quantity of rain · water; and immediately proceed to diſtillation, as ' 
© tht cdl books or fue. Eh 61,003, 83% TAGS. GonTras THIN T8 200g 
2. Thoſe woods, which are very aromatic, and eaſily yield their oil, How perform- . 
eſpecially if they be light and ſpongy, ſuch as our preſent ſubject, need 2% 19 ad,ẽ 
only be ſhaved thin, and put to the water, in order to prepare them for 5 | 
diſtillation. But thoſe which are ſolid, cloſe, dry, and heavy, ſuch as 55 
lignum aloes, lignum vita, rhodium, lignum ferri, Indian cedar, (from . 
whence drops myrrh, and the 'balſam capivi) the cedar of Lebanon, box, 
ſnake- wood, Qc. ought to be very long digeſted in ſalt water, or water 
impregnated with a conſiderable proportion of ſome acid ſpirit, and 
that in veſſels well cloſed, to looſen the oil, and make it ready to 
aſcend by diſtillation. The ſpace of ſeveral weeks is ſometimes requi- 
fire to prepare the ſubje&s for this operation. Thus, if that heavy 
wood rhodium, which affords ſo ſweet an oil, or balſam, were to be 
boiled ever fo long, and a water diſtilled from it, a very inconſiderabſe 
quantity of oil would be thereby gained; till once its body was un- 
lock d and open d by a previous, and long- continued digeſtion. But 
when ground to a courſe kind of powder, and put to ſteep for n 
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oceſſes upon Vegetables. 


of two months, with a proper quantity of acidulated water, in very cloſe 
veſſels, it will copiouſſy give out its incomparable oil in diftillation. 
Any of theſe ſolid and ponderons ſubje&s being thus prepared, and 
diftilled in the fame manner as was formerly faid of ſveds, will freely 
afford their oil, tho in a leſs proportion than thoſe ; but generally in 


 . The" grodter' ptency, ̃ they "are ‚— ’ odorons,' and of greater ſpecilic 


gravity, with reſpe& to one another. „ 5 | 
3. All thoſe woods which contain any quantity of turpentine, roſin, 


ed pum, or unctuous matter, are proper ſubjects for this proceſs ; but thoſe 


which ſhoot apace, or grow in damp or watery places, as the wil- _ 
low, the lime-tree, the poplar, @c. are very unfit for it; being ſofe 
and ſpungy, and affording but a very ſmall quantity of oil. The trees 
which grow between the tropics are generally fit to diſtil for oil, which 
proves ſo heavy as to ſink in water, and render the liquor they afford 
in diſtillation ' exceeding white and milky. And, in general, the hea- 


vier and more denſe the woods are, the more oil they afford by the 


treatment of our prefent proceſs; and the more porous, brittle and 3 


they become, after they have once undergone it. The wood of th 


ral 

it af- 

. "gravity of any wood is, without diſpute, proportionable to the quan- 
rity of oil it contains. Thus Iigmam vita, that naturally ſinks in wa- 


trees which is cut when they are grown old, as alſo that fell'd whilſt 
they were very young, or in the ſpring-ſeaſon, gives but a ſmall pro- 
portion of a leſs perfect oil, by diſtillation; in compariſon of what 
that does which was cut in the firſt of the winter, from a middle- 
aged tree, and afterwards gently dried. . 
4. And this may give us to underſtand whence the weight, dura- 

bilicy, hardneſs, native balſams, and rottenneſs of wood proceed. The 


ter, will float thereon after its oil is extracted by diſtillation ; whilſt _. 
the oil itſelf will preſently fall to the bottom. And tis a general 
rule, that the leaſt oily woods are always the lighteſt ; and vice verſa. 

The oil of vegetables, therefore, appears to be their heavieſt part. 


All the woods that are durable, contain a large proportion of oil; but 


thoſe which cannot long. remain uncorrupted, a ſmall one. Thus an 
utenſils made of the lime-tree, for inſtance, which greatly abounds wit 


water, and but little with oil, will ſcarce laſt longer than a year; whilſt 


thoſe of guaiacum, cedar, &c. which are copiouſly ſtock d with oil, | 


bardly ſuſtain any damage by time. Whence the antients choſe to 


. build their ſhips. of cedar. Fhe more any wood is filled and ſwellec 


with oil, the harder it conſtantly proves; of which we may have a 
plain inſtance in the lignum vita, by comparing two pieces of different 
ages together; for the oil turning to a kind of gum, or ſtrong flinty 


matter in the older, keeps all its parts firmly connected together, and 


renders the whole body of it compact and. ſolid. Whence its eſſential 
oil is obtain'd with difficulty ; and proves too hot and fiery to be 


uſed in medicine, without a deal of caution. The native balſam of 
0 Dh „5 wood 3 


; * Proceſſes upon Vegetables. 91 
woods, or that which ſweats ſpontaneouſſy from the growing tree, 
and afterwards aſſumes the form of a roſin, gum or pitch, is nothing but 
the oil of the vegetable, made to flow out of its ſubject by the heat © 
of the ſun, which then condenſes, and fixes it into a more ſolid form. 
Wood is ſubje& to two different kinds of rottenneſs; that from the 
worm, and that from a loſs of its oil by exhalation. The worm, whoſe . 
body and proboſcis are both exceeding ſoft and tender, bas a ſurpriſing 
power of piercing the hardeſt wood; where, feeding upon the oil e 
in the cells, it gradually reduces the remaining part to powder. Length f 
time * an opportunity to the ſun, the air, and other cauſes 
to at upon the ſubſtance of wood, and by degrees exhale its Fs 
oil and volatile parts, fo as at laſt to leave only a ſoft, crumbly fub- 
ſtance behind, as we ſee in that rotten wood which has a luminous 
property; or elſe into a kind of aſhes, as if the ſubje& had been cal- 
_ cined by the fire. And both theſe ſpecies of rottenneſs are obſerved to 

_ _ woods the ſooneſt, as leaft abound with oil; ſuch are elder, 

5. Hence we ſee, that the wood deſigned for fewel, and all mecha- 7: 2 
nical and medicinal uſes, the building of ſhips, Oc. ought to be cut in #*4 = 
the winter- ſeaſon. All timber-merchants are acquainted with this; and“ - 
accordingly, when they require wood in its perfection, and fit for ſervice, 
they have it brought from the coldeſt regions, where the trees contain a 
greater quantity of oil, than in ſuch as are hotter, or high mantaneous _ 
places, which are always cold. The larger proportion of ſalt or water 
any wood contains, the more unfit it is for the uſes of the ſhip-wright, _ _... 
or architect; and therefore they never chuſe to cut it in the ſummer, 

or the ſpring, when trees are chiefly faline and aqueous ; bur either in I 
autumn, when yet there is ſome quantity of water adhering to the oil, 1 
or in the beginning of the winter, when the pure oil is condenſed by | 
the cold, and compacted with the wood, to defend the body of the trees 
from the froſt. Oe OR Oo : a | 
6. Having ſeen how oils are obtainable from vegetables by expreſſion, jrodudion ts 
emulſion, coction, and diſtillation with water, we are next to ſhew the rhe nent procef. 
method of obtaining them pure, as they exiſt in their ſeveral ſabje&s, _ 
without any mixture of water, and by no greater degree of heat than 

that which makes them ſweat or diſtil from the tres. 
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oy us beat the 
e ſtrainer, to the 
VvBeortom of. the containing veſſel. An aqueous vapour will firſt deſcend, and ap- 
jpPear in the form of water, retaining the perfect ſmell and taſte of the cloves ; - 
| and afterwards a_ ſmall quantity of fine and excellent eſſential oil, which may be 
increaſed by augmenting the fire ; but then there will be danger giving an em- 

 ppreumatical, or burnt ſmell and taſte theres, . 

How perform-. 2. All the aromatic and oily parts; of vegetables are. proper ſubjects 
able to advan-fox this proceſs ; ſuch as cinnamon, © mace, nutmegs, ginger, pepper, 
tage * the roots of zedoary, galangal, angelica, maſter-wort, orange-peel, ci- 
5 tron-peel, c. which being gather d when fully ripe, gently dried, 
2 buiſed, and treated as above deſcribed, will afford a ſet of eſſential oils, 
which may at any time be expeditiouſly prepared, with little trouble _ 
great and advantage; theſe oils being little inferior in virtues to thoſe 
acquired by diſtillation, per ve/icam ; only for want of water, they are 
apt to prove empyreumatical; unleſs the fire be very cautiouſly regu- 
lated : which inconvenience is eaſily avoided in the other caſe. And af- 
ter the ſame manner is pitch and . colophony obtain'd in large quantities 
from vegetables, per deſcenſum; viz. by placing proper parcels of fir-wood, 
for inſtance, upon a grate, and lighting a fire above, which drives their 

roſin or gum downwards into the veſſel below. e 


88 z. We may learn from the ſeveral preceding methods of obtaining the 
uh 


2 rte ojls from vegetables, (1.) What their aromatic virtues properly are, 


&b. and wherein they conſiſt, The aromatic virtue of a plant appears to 
be ſome infinitely ſmall quantity of matter, which we call its native 
ſpirit, lodged in the peculiar oil thereof. The oil itſelf is not the aro- 
matic part of the vegetable; for the native ſpirit may be perfectly ſepa- 
rated from that, which will then be left entirely deſtitute of its particu- 
lar taſte, ſmell, and ſpecific virtues. And hence the expreſſed oils of 
pices are not ſo aromatic as thoſe they afford by diſtillation. — | 

| : 5 | | pre 


preſs d oil of nutmegs is like wax, and without that ſtrong ſcent and 


taſte, ſo predominant in the eſſential oil. Tis the quantity of this 
preſiding ſpirit that ſets the difference betwixt the hot aromatic plants 
and the cold ones. Thus ſorrel and kali contain ſo little of it, that it 
ſeems loſt therein, or ſwallowed up by the abundance of acid. ſalt, 


with which they abound. But ſuch plants are called aromatic, where- 
in the native ſpirit is fo little obſcured, that it appears to be the 
predominating principle. There have been thoſe who pretended that this 
aromatic ſpirit was owing to the ſalt of vegetables; but in realiry, that 
ſeems to have little or nothing to do with' it ; becauſe there are ſeve- 
ral plants which greatly abound in ſalt, yet have no aromatic virtue at 
all. (2.) What manner of action the ſun exerts upon aromatic vegetables. 
The common action of the ſun "gon vegetables diſſipates their aqueous 
parts, renders their ſalts volatile, iffolves their oil, and at length leaves 
little in them except their glutinous or fixed oil, and earth. But be- 
ſides this general action of the ſun, it appears to have the power. of 

-nerating this aromatic or. preſiding. ſpirit in plants for this is never 
ound where there is no fire; and always in the greateſt plenty in the 
hotteſt climates. It may, indeed, reſide in the. ſeminal principle of the 
plant; but tis always cheriſh'd, brought forwards, and increaſed, by the 
heat of the ſun. There are few aromatic plants to be found near the 


north pole; but they grow plentifully, and in very Birr, n e | 
S, SAMS... 


in the hot, ſouthern climates. '..(3.) Whence the balſams, rofin 
and tears or droppings of trees proceed. For the | eſſential oil of vege- 


tables being prepared from their nutriment, and lodged. in proper cells 


during the winter ſeaſon; when the warm | weather. comes on, it 
is agitated, rarified, heated, made to burſt its cells, and ' ſwear 
out at the bark in form of an oil or balſam, which a ards har- 


; 7 


dens into lumps of roſin, or gum, of particular ſhapes. and ſizes, accord- 
ing to the nature of the ſubject its juices, and the quantity that comes 


out at once: whence, we are furniſhed with camphire, ftorax, benjamin, 
labdanum, G +: 3 | nin, 


4. We now proceed to ſhew how: many different kinds of ſubſtances are raroduion l 
obtainable from one and the ſame vegetable by diſtillation, without the. che neus pro- 


aſſiſtance of water. And to accompliſh this, we ſhall make choice of two . 


ſubjects of different claſſes, under one or the other whereof all vege- 
tables may, ſo far as my experiments reach, which were carefully made 
with this view, be commodiouſly ranged. The firft is that of thoſe 
which afford a volatile, oleaginous, acid ſalt in diſtillation; and the 
other of ſuch as, contrary ro. the common opinion of chewilts, yield 4 
volatile, alkaline, oleaginous ſpirit by the ſame nieans. A general ex- 
_ ample of the former will be afforded us by Ii gnum vitæ, and of the latter by 
muſtard- ſeed. 77% nd i Ou TP 
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Exbibiting the method of 1 4 75 or reſolving ary, acid 
IE GE T4BLES, per ſe, into their ſeveral component 
parts, via. 4 Water, ro kinds of Oil, a Vinegar, and 4 
OCoal; i an example in Lignum Vit. 
' 33 Cs Þ N Ä To TEE , ] us 


The proceſs. . n fo its neck, with the chips or dry ſhavings 'of 
; I guaiacum wood; apply a large receiver to the retort, lute the junctur 
: with the common mixture of linſeed-meal and water, and begin the diſtillation 
in a Jand furnace, with a very gentle fire; augmenting it, iy degrees, up to 
2 ſtrongeſt that can there be given: and thus there will be obtained, 075 A 
e 
aca 


meity of a clear aqueous liquor, or water. (2.) A red, and perfect 
id Tiquor, or ſpirit, tho" mixed with oil, and retaining ſornet hing of an empy= - 
reumatical tafte and ſmell. (3.) A light red oil, that will float on the top of 
the former water, or ſpirit- (4.) With a fire of ſuppreſſion, that is, live coals | 
being plated all around the retort, on the top of the ſand, and the fire: below 
| raiſed o in 9 5 degree, ſo as to make the ſand glow; there will cume over a 
 ponderous, acid ſpirit, together with a black, thick, heavy, pitchy oil, that: flanks 
to the bottom of all the former liquors. And, laſtly, how great ſoever the 
be now made, there will remain behind a black, inodorous coal, (retaining a 
three parts in four of the original weight of the wood,) which, when applied to 
the fire, in the open air, flames 2 away to pid aſbes. 


With what 2. The fire, at the firſt, ſhould be no roms than that one drop of 
caution 10 be the water may follow another, at ſuch a diftance of time as will allow us to 
perform'd. count twenty; and this degree is not then to be increaſed, anleſs the 
diſtinlation intirely ceaſes, The firſt increaſe that is made ſhould only 

' haſten the drops, ſo that ten may be counted in the ſpace between 

their 3 one after another; and thus we are to proceed gradual- 

Ay, till at laſt, by a fire ſuppreffion, the retort be made red-hot. 
The doffrine i: 3. The acid fpirit, which aſcends along with both the oils, may be ſe- 
affords, rated from them by the fikre ; and the oils, left behind, be purified 
y the mixture of water, with which all acids readily unite. By this 
means the two oils may be brought together, and both the acid 

ſpirirs united into one. If the vinegar, or volatile and acid ſpirit, thus 

cant d and ſeparated, be pour d upon chalk, it ogy boils up there- 

with, and diffolves it ; and if diftill'd off from it, affords almoſt an equal 


nantity of an infipid water, with a large proportion of ' tranſparent oil 

floating thereon, which has now left its red colour, wherewith 1t __ 
the ſpirit, behind in the chalk. But the chalk is only thus colour d in 
ies ſuperficial parts; becauſe, tho the acid is readily drank into the 
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pores of that body, any thing which is undtuous cannot ſo eaſily paſs them; 
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and therefore remains: upon the ſurface. Tis the oil which thus tinges 


the ſpirit red; for if they are ſuffer d to ſtand for any long time together, 
che oil will fall to the bottom, and leave the ſpirit above it hmpid: 
Hence it appears, that oil and acid ſalts exiſt in vegetables, in the form 
of a ſoap; and that there are acid, oleaginous ſoaps, as well as thoſe 


which are alkaline and unctuous. And this is the reaſon of the great 0 


medicinal virtues of theſe acid ſpirits: tis their ſaponaceous nature that 
renders them ſo ſudorific, diuretic and penetrating, abſterſive, ftimular- 
ing, and reſolving, as we find them; whence Mr, Boyle, and others, pre- 
ſcribe them in the quantity of a dram, when any extraordinary motion 
is to be excited in the body; Indeed, they are excellent ſudorifics in 
peſtilential caſes: and Paracelſus declares, an ounce of this ſpirit of 
guaiacum will have a ter effect in the venereal diſtemper than a 
pound of the wood, uſed in the way of decoction; but I have never made 
the experiment. Hence we alſo ſee what a ſmall quantity of latent acid 
there is in vegetables; fince the chalk here employ d, is very little "= 
mented in its weight, by all that it drank in thereof. Yet this was ſat- 
ficient to keep the oil mix d with the water in the form of an acid ſpi- 
rit ; for when ſeparated, or detained in the chalk, the oil was ſer ; 
and floated freely on the ſurface of the water. 


+ The oil Which firſt riſes in the operation, is licht and volatile, as of che 
ane . 


approaches in its virtnes to thoſe obtained by diſtillation with wa- oi 
ter, eſpecially if it be once rectiſied or diſtilld off in the ſame manner 
as they; for by this means it will be e from its acid and 
and groſs part, and come over clear, thin, ſubti 
red colour, without any diſagreeable empyreuma. Or the ſame end may 
be obtained, by diftilfing off this oil from a fix'd alk. 


F. The thick, heavy oil, made to aſcend" at laſt by a very violent n 


ſticks like pitch to the bottom of the receiver; and is more fetid and cauſtic /n * 
than the former. The ftronger fire has impreſs'd an empyreuma upon | 
it; and the adhering ſalts have render'd it ſharp and corroſive. But by 
being rectiſied, per ſe, or with water, it loſes of its in feent, and grows 
more mild and fluid, and comes nearer. up to the nature of the firſt oil; 
from which it only differ d on account of the greater change brought 
8 85 it by the fire, and its conſequent participation of more prinei- 
ples of the uber ))) é 21g 2 


which adheres ſo cloſely to plants, as not to be diſcovered in them after 
they are dry, till they come to be an ar to the fire. If guaiacum, or 
any other durable wood, were kept for twenty years, or longer, and 

then diſtilled, it would afford a conſiderable quantity of water; tho be- 
fore the operation it appears to be abſolutely dry, and as hard as iron. 

Whence it ſhould ſeem, that water is neceſſary. to be mix d with the- 
other principles of vegetables, in order to their preſervation ; and that 
; - KR” ? . „„ 


le, and of a beautifa n 


6. Hence we ſee, (r.) The tenacious or glutinous nature of water To p90 © of 


. _ , YFrateſſes upon Hege, 


ro ſeparate it from them, would tend to the deſtruction, of the. whole con= 
crete. (2.) The nature of the acid latent in vegetables; whoſe office it 
appears to be to preſerve them from corruption, and the worm, and 
render them firm and durable; to which end it is made ſtrongly, to ad- 
here to their oil, which prevents it from flying off. For if any waok 2 
containing but a ſmall proportion of oil, be kept for ſeveral years, and 
afterwards diſtill'd, it will afford no acid ſpirit. This acid of vege- 
tables differs from their -fix'd alkah, as being generally more volatile 
than that ſaline matter which affords it. Thus recent lignum vita 
affords a large quantity of acid by diſtillation, and afterwards its fix d 
falt by caleination; but ſome plants yield a volatile alkali firſt, and 
leave no fix d ſalt behind. (3.) The nature and matter of ſmoke and 
ſoot, which are only the more volatile parts of the fewel, or the water, 
eſſential oil, and acid ſpirit of vegetables, made to aſcend together in 
vapor or fume, and afterwards condenſed into a light, ſoft, black, 
ſpongy matter, of great medicinal virtues, and affording a fine volatile ſalt 
by diſtillation... Whence we learn how the ſharp fmoke of wood comes fo. 
greatly to affect the eyes and lungs. (4) The reaſon of the method of dry- 
ing and preſerving the fleſh of animals by ſmoke. | For the acid ſalt of the 
fewel employ d in the operation, being thus made to inſinuate intothe pores 

of the ſubject, it prevents their corrupting ; and, according to its own 
nature, turns them of a red colour; whence thoſe herrings, or other 
ich treated in this manner, are ſuppoſed to be the beſt 2 which ap- 
pear the reddeſt. (5. The ſeat and cells of the oil, the water, and the ſpi- 
Tit in vegetables; which appear to the eye, by examining the coal. (6.) The 
nature and properties of Helmont's everlaſting coal. Helmont pretends to a 
wonderful ſeoret, ſo as to make a coal keep burning for ever, in the midſt 
of a moſt violent fire, without appearing to be at all conſumed; but, in 


reality, his method is no other than that of our preſent proceſs ; whereby 


the remains of the ſubject may be kept ignited, without burning out, 
till air be let in upon them. And tho” this has been thought a ridicu- 
lous paradox in Helmont; yet I myſelf have, for the ſpace of three 

days and three nights, kept ſuch a coal, conſtantly urged with a very 
Krong fire of ſuppreſſion ; after which it has ſtill remained black and 

unconſumed ; tho the leaſt ſpark applied to it in the open air, would 
inſtantly make it burn out, and reduce it to aſhes, which, unleſs the ſub- 


ject were green, would be almoſt inſipid. 
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by 25 ſe, into their component parts; viz. 4 Water, à Spirit, i200. 
.. kinds of O11, an alkaline, vulatils Salt, and a Coal; in the 
treatment of Mus rap; Sen. 131321: 1 biugock 8 
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1. LDIIL La glaſs' retort; alt up to the neck, with freſh, ſtrong and ripe The proceſs. 
T "muſtard-ſeed, that has been gently dried; and cautionſly proceed to di- hq 
ſtillation in 4 ſand-heat,' with the ſame” degrees of fire, as in the laſt pro- 
"ceſs. '» Then' there will come © over, 11 7 — acrid, fetid water, "of" a. pecy- 
liar | emppreumatic aud cadaverous'tafte hd ſmell ; but neither acid 2 ons. 
(a.) An unttuons ſpirit; poifetHhy reſembling that of bumaii blood, with alight yel- 
low oil that:floats upon its ſurface." (3. With u fire of ſuppreſſion, white funtts 
ariſe, which condenſe into awhite, volatile, cryſtalline ſalt, like that of harts-horn, u 
the fides: of the receiver. (4. A thick, -pitchy, refinous oil, 'that finks thro" tb. 
other liquars to the bottom of the retort.” (z.) A coal remains behind, as in tile 
preceding proceſs ; which" affords wo'fixed" ſalt” by calgnation'; ' but if farther 
urged. with the fire, in the fame elgſe veſſel, it becomes' a fit matter for the mak. 
ing of phoſpborus;" tho it affords a lf, proportioti thereof than urimmm. 

23. If the ſpirit which came over ſecond, be again diſtilled with a gen- Int nat and 


8 


tle heat, it will J | or 
that of animal ſubſtances. And as for the oils, they may be ſeparated 
and purified, as thoſe n the laſt proceſs; but inſtead of an acid, an al- 
kaline falt will here eoflſtantly be found mix d with them. That loch 5 
ſalts ſhould be obtainable from vegetables, wirhout putrefaction, has 

been accounted a great paradox; as the way of doing it remain d un- 

known to Helmont, and many other excellent chemiſts. And there are 

ſtill ſome who pretend, that there is a" certain fix d falt in vegetable, 
which may be changed into an alkali by putrefaction; but abſolute- - 
ly deny that a volatile falt naturally exiſts in plants. Wedeliu firſt 

taught how to obtain this volatile ſalr by putrefaction; but if we 

proceed in the manner of Mr. Boyle, which is that of our preſent 
proceſs, we may readily obtain them from the proper ſubjects with- 
out it. Mr. Boyle was the firſt, that I know of, who obtained it from 
muſtard-ſeed ; as I myſelf have done from Euphorbium. But, indeed, 
it may be obtained by the bare action of the fire, without any putre- 
faction, from all the antiſcorbutic plants, or thoſe of the muſtard, acri- 
monious, hot, or biting kind, which, by their effluvia affect the eyes, the 
noſe, and irritate the parts ſo as to cauſe involuntary tears; ſuch are oni- 
ons, ſquills, garlic, leeks, W ſcurvy-graſs, creſſes, hedge- 


ield a copious, volatile, alkaline or urinous falt, like 79" ſubjecki. 


"oF 
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98 "Proceſſes upon Vegetables. i 
muſtard, rocket, the ſpurges, euphorbium, and, perhaps, all the poiſo- 
nous plants of Africa, when fully ripe, well dried, and * are | 
3. The volatile ſpirit and ſalt of our preſent proceſs, are very heating, 
Medicinal uſes. penetrating, aperitive, and approaching to a cauſtic nature, or that 
* produc- of fixed alkalies, but of contrary properties to acids. This makes them 
; exceeding ' uſeful in medicine, where they ſupply the place of animal ſpi- 
. rits and ſalts, as thoſe of harrs-horn, urine, Oc. in all caſes where the 
active principles of the body are languid; but not ſo-where oils or ſalts 
already abound. Thus they are 1erviceable in phlegmatic conſtitu- 
tions, or the ſcurvy proceeding from an acid 3 as acids are in 
that which proceeds from a predominating alkali; in caſe of à lentor in 
the blood and juices, which prevent, or retard the digeſtion of the 
aliment, or its converſion into blood; and in ſmall obſtructions, or 
other caſes where there are no bans that the humors are already of too. 
be known by a. fetid breath, a ſcro- 


— 


alkaline a nature: which may 
9 85 conſtitution, the corruption and putrefaction of any part of 
3 ne body, of an univerſal fror; in all which caſes, acids are the reme- 
Medicinal uſes 4. | A we have a juſt foundation for diſtinguiſhing all vegetables. 
E the proceſs. into two different claſles ; viz. thoſe which yield a volatile acid, and ſuch 
as afford a volatile alkali, by diſtillation ; which diſtinction is abſolutely 
requiſite to our making a right uſe of the vegetable parc of the n. 
teria medica, and employing it with any tolerable advantage, or ſafety 
in the practice of phyſic. All the plants which afford a volatile alka- 
Une ſalt, are properly preſcribed in cold, pituitous caſes, where a fret - 
ting, corrupting acid, or muriatic ſalt abounds ;- but where the bile is 
too acrimonious, or the texture of the blood too much diſſolved and 
broke, or diſpoſed to putrefaction, they are hy no means to be uſed. 
On the other hand, thoſe herbs which afford an acid ſalt in diſtilla- 
tion, are properly ordered in all putrid or peſtilential caſes; and what is 
 fomething ſurprizing, even the venereal diſeaſe is beſt cured by acid ve- 
tables, ſuch as the woods of ſaflafras, guaiacum, box and juniper ;. 
| but rendered worſe. by alkalies: ſo that I cannot agree with thoſe, 
5 who would have the ſpecific cauſe of it to be an acid. I once had a 
5 patient ill of this diſtemper, in whom I was obliged to make uſe of vine - 
gar and oil of vitriol, to prevent an univerſal putrefactioen. 
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Pxbibiting the four ways fe rating diftill d O1t.s from their 


the waſte, (2.) When the oil to be 7 is coſtly, but ſo lig 
| glaſs, with a Jong and flender neck, 
and of ſuch a fixe, that the * may perfettly fil it; then plunge the veſſel 


in warm water, th diſſolve or liquify the oil, aud make it all riſe to th top; 


ter, and ſqueezed out at every time, ſo as to leave the oil pure, in the belly of 
the glaſs. (4) 2 in general, ue may male uſe of the ſeparatory, 
Is, 2 


bere alſo the oil that adheres to the fides of the glaſs, may be waſh'd and 


becauſe of 
bt as to float 


x 
1 
15 
5 
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moulay. | | | N 
Caution: and 2. When the eſſential oils of vegetables have thus been thoroughly 


direction relat- 
ing thereto, 


x * Fs ** L 
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Nature of the 
rodudzions. 


' melted down by hot water. But great care ought 10 be had in thus Separating 
eſſential oils ; for unleſs they are made very pure, and entirely freed from their 
vater, ſpirit, or vinegar, they eaſily corrupt, aud grow mucilaginous, or 


depurated, tis very uſeful. to mix a ſew drops of pure ſpirit of Wine, 


rectified, without the addition of. alkalies, with every ounce of them, 


in order to preſerve and keep them in perfection. me late writers 


have obſerved, that alkalies take off from the fragrance and peculiar 
flavour of theſe oils; and, indeed, they ſeem oppoſite to the native 


ſpirit of vegetables, which reſides in their eſſential oil. But ſpirit of wine, 


prepared without the aſſiſtance of any fixed alkaline body, will prevent 


our oils from degenerating, or running into roſin, and defend them 


from that rancid taſte, mouldineſs or ropineſs, which a little water left 


—_— them would, otherwiſe, foon ocealion ; after itfelf is once cor- 
rupt 5¹ N inn 8 {4 C4 8 1 SEE ©: 7 58 S 2 3 4 WE. Pale En 


©3, Theſe'efſential oils, whether light or heavy, ought to be kept in is 
glaſſes exactly cloſed; otherwiſe their ſubtile part, or diſtinguiſhing ſpi- 


rit exhales, whence they become taſteleſs and inodorous, and ſcarce know- 
able from one another. And thus too, by ſhaking them well with warm 


water, this will become ſapid, odorous and milky, as the oils loſe their 


peculiar taſte and ſmell; arid if the operation were frequently repeated 


which were different oils at firſt, appear as one and the:ſame, 
4. All oils are thicken'd in their conſiſtence, by age, hear, or repeat 
ed diſtillation; and at length, after ſome. years, by bare reft, come to 


fied ſome oil of turpentine, in high veſſels, till it appeared like pure 
alcohol of wine, in order to preſerve therein ſome very curious anato- 


with ſuch water,” they would at length loſe all their force; and thoſe | 


appear in the form of balſams, or roſins. Thus, having once recti- 


* 
< 


8 


mical preparations, 1 found my oil, after ſome years ſtanding, was 4 
urface 


as thick as turpentine itſelf; and, like that, had caſed over the 


of my preparations with a kind of varniſh. Yet during the whole time, 


the containing veſſels remain'd "cloſe cover d; ſo that none of the more 


fluid parts could eſcape. Nor can it be objected here, that the oil, like a 
menſtruum, had diſſolved ſome of the glutinous parts of the animal ſub- 


ſtances it was deſign'd to preſerve ; for this was far from being the caſe. 


And it will alter its conſiſtence in the very ſame manner, when ſuffered to 


ſtand alone. If it were not for this diſpoſition of oil of turpentine to 


grow thick with keeping, whereby it giyes a coat to whatever is lodged 


1 
1 


therein, it would far exceed ſpirit of wine, in preſerving anatomical 
preparations; becauſe it never ſrets off the eprdermis, as the other 
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Bebibiting the manner of reſolvi Bald into Vinegar, 100 
| kinds of Ort, a Rofin, and e ;. 9 an Om 
in Tanz vrixs. | 


ELT native turpentine, « over a gentle fire, i it flows like water, The proce 
4 and carefully pour it through a 12 22 into a Fa retort made 5 
Ho to receive it, ſo that no part thereof may ſtick in its neck, * and the retort | 
remain but two thirds full; then lute on. a receiver, and cautiouſly begin the 
diſtillation in a ſoft ſand-heat, increaſing the fire lou degrees ; and there will 
come over, (1.): A pellucid aud gratefully acid ſpirit; or vinegar, which will” 
mix with water; then the fire being à little raiſed; (a.) A fine, limpid, ſub- 
tile, penetrating, and aromatic oil, the lighteſt of all r except ſpi- 
vit of wine ; whence it has obtained. the name of etherial This aſcends, 
mir d with an acid ſpirit. (3.) What now remains 1 in the retort, is 
4 viſcous, tranſparent, red ſubſtance, or rofin, which is inflammable in the fre, 
ſoluble in oil, or reflified ſpirit of wine, lust will not mix with water; it 
grows hard in the cold; liquifies with a Jmall degree of heat, is very penetrating, 
and capable, by mixing with the oil and vinegar befor before Je parated from it, of f 
being reduced to turpentine again. (4-) With a fire of ſuppreſſion, there wil _ + + * 
aſcend, whilſt the matter crackles in the retort, a very red oil, mix d with 8 8 
acid ſpirit ; and at laſt a blackiſh, thick, fetid, heavy one, which finks through 
the other- liquors to the bottom the receiver; having: almoſt the ſame conſi- 
ſtence with the turpentine itſelf. (50 T'bere now remains behind a: tranſparent: 
| body, call d colophony, which, when cold, is as brittle as glaſs; but capable of 
melting with a;ſmall degree of heat. Colophom is no more than roſin, boiled till it 
— very N and brittle, ſo as ſometimes to crack ſpontancouſty. ;Þ 


ore di rofin whe in khong 4 leſs s viſcous, 5 Py to 1 
bark alen. briezle, uber 2 4 


- +4 


2. T his proceſs * 7 "the fhae . ak PEO! oh fame The raer ow it - 
kv ay in all ſorts. of balſams; as thoſe of Mecbha, Gilead, &cc. ban 5 5 
nd 5 formerly went under the name of turpentines, as we learn 


from Theophraſtus. I have performꝭd it upon a great variety thereof, and : 
could never find any thing alkaline or inflammable to riſe firſt ; | but con- 


* When the neck of a retort is too long, | noſe of the retort, ſo as exactly to fit it all 
or its orifice too ſmall to receive the ſubject, round, which will make the glaſs crack, and 

without the uſe of a funnel, or without loſs of Den off in the part defired. The ow . 
time in getting of it in, tis uſual to take off likewiſe be obtain d, os 
a part of its neck, and ſo make a wider ori- tig t about the part of the we 
fice, by means of a is ae of — made glow- | that has firſt book rubb'd over "wich ſulphur, 

N nt pplied to the e 5 


- fantly, 


| a : 7% N , | 5 
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ſtantly a ſpirit that would make an efferveſcence with alkalies. The 
fire muſt be made very gentle at firſt, in order to obtain this ſpirit ; 
for otherwiſe it will be loſt, or never appear diſtinct. All manner of 
genuine balſams and turpentines liquify with a ſmall d of heat ; and 
may be reſolved into their ſeveral principles by diſtillation ; bur tis 
otherwiſe with wax, which is eſteemed a ſpecies of balſam. The ſubje& 


. . 


is firſt melted for the convenience of pouring it into the retort, without 


ble to aduan- veficam, with a lar 


.'- Virtues and 


touching the ſides; for if any part ſhould ſtick in the neck, it would 
preſently be driven over into the receiver; without any ſeparation bf © 
parts. And this is alſo a reaſon for heating the receiver; viz. to prevent 
the turpentine from ſticking to its ſides; as alſo to keep it from being 
crack d by the hot balſam. Care alfo muſt be had nor to fill it too high 
with the ſubject; for in that caſe a flatulent matter riſing from it, is apt 
to break the glaſs in the time of diſtillatioun. | 
3. Recent turpentine may to much greater advantage be diftill'd per 
| ge quantity of water; by which treatment it will af- 
| ford the ſame productions, in the ſame: order. And this is the method 
commonly practiſed by the Ny ee to obtain oil. of turpentine in large 
antities, with expedition; the refrigeratory uſed in diſtilling by 
the alembic, greatly quickens the operation. And the boiled turpentine 
remaining at the bottom of the ſtill, is what they ſell for roſin; and which 
being oo conſiderable time kept in an open veſſel, will at length turn 
to colophony. © _ + | e | : 5 
4. The grateful, acid ſpirit, or vinegar, which firſt comes over, is, when pu» 


4 


© uſo of the e-rified from the orher principles, highly refrigerating, aperitive, diuretic, ſa> 


dorific, balſamic, or preſervative from eee and one of the beſt 
medicines we have in nephritic caſes, eſpecially when the ſtone is lodg d 
in the kidneys, or ureters; and for quenching thirſt. It appears to be 
the ſame production as we firſt obtain, by diſtillation, from Ignum vitæ; 

but it retains much leſs of the empyreuma than that. All kinds of 


balſamic woods afford an acid ſpirit, which is the volatile, oily ſalt of the 


vegetable; whence it appears very probable, that the acid ſpirit of guaia- 
cum is of the ſame nature with the firſt ſpirit of this proceſs ; being af- 
forded by the balſamic or terebinthinous parts of that wood. Accords 
ingly, if mix d with water, and injected, glyſter-wiſe, in a gonorrhæa viru- 
lema, tis an admirable medicine; and of very great ſervice in caſe of 
venereal ulcers, ſpots, and puſtules _ „% 
5. The fine æthereal oil is an admirable diuretic, healing, relaxing, diſ- 
cutient, anodyne, ſtyptic and balfamic medicine. Its diuretic virtue is fo 
great, that if only a ſingle drop of it be drank along with any other li- 
quor, it will, in the ſpace of a quarter of an hour, give the ſcent of vio- 
lets to the urine; and would have the ſame effect by being barely rub- 
bed upon the abdomen. We have an extraordinary inſtance of its diu- 
retic virtue, in an accident that befel an apothecary's fervant in Holland, 
who, miſtaking a bottle of this oil for ſome other drinkable liquor, took. 
a draught thereof to quench his thirſt ; upon which he ſoon after fell 


into 
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 _ » _  Proveſſes apon Vegetable.. 
into a diabetes, attended with a violent profluvium ſeminis, that proved 
exceeding difficult ro ftop ; and leſt an ill effect behind it, which the 
_ perſon felt all his life after, Hence, tho' it may, when properly uſed, be 
iceable in the venereal diſeaſe, yet being apt to over-relax the veſſels, 
it requires a deal of caution in the management; and thoſe of a tender 
and delicate conſtitution may ſuſtain great damage by an unskilful uſe 
thereof. Tis obſervable of this oil, that being ſhook together with the 
acid ſpirit which riſes at the ſame time in diſtillation, they will make for 


2 ſeaſon a milky mixture, like oil and water; but the oil preſently 


frees itſelf, and mounts to the top. Whence it appears, that ſome of 
thoſe principles which were united in a vegetable cannot be brought into 
conjunction again, after they have once been ſeparated. And as this oil 
will not mix with water, it appears not to be of fo ſubtile a nature as pure 
ſpirit of wine. This oil has ſuch a power to heat the body, that wo- 
ever anoints the extremities of it therewith, may travel unhurt by. 
the froſt of the coldeſt countries. It alſo reftores the limbs of ſuch as 
have been frozen; and if externally uſed, by way of prevention in the 
winter-ſeaſon, keeps the feet and hands free from kibes, chaps, and. 
chilblains ; as it excellently cures them, after they are perfectly form'd. 
And internally taken in the quantity of a few drops, it has the power, 
5 account of its warmth, to put by the cold fit of an ague. And in- 
caſes where the tendons are ſhrunk and contracted, or the limbs 
are withered, dry d up, and render d ſtiff or immovable by wounds, 
fractures, Oc. this oil has ſuch a relaxing virtue, that being rubbed in 
upon the part twice a day, with a warm hand, before the fire, it greatly. 
conduces to reſtore them to their natural ſtate. It is ſo diſcutient too, 
that being rubbed upon cold or hard, ſeirrhous or cancerous tumors, in 


the glandular parts of the body, it will reſolve them, bring them down, 


and diſperſe them. Tis likewiſe a moſt incomparable anodyne, and, 
perhaps, the beſt that is afforded us by chemiltry'; for when applied hot 
to any lacerated or mangled nerve, tho” the pain be ever ſo great, and 
the ſymptoms ever ſo threatening, it ſoon ſtops them all, like a charm, and 
_ gently conſtringes, criff "yy and warms the injured part, and preſerves 

Fred corruption. The yptic virtue of our æthereal oil is ſo great, 
_ that it ſtops a hzmorrhage like an actual cautery ; for which reaſon tis 
uſed by chirurgeons in caſes of amputation, where the large blood-velſlels  _ 
are cut afunder. For _— dipp'd therein, being applied ſcalding-hot _ . 
to the months of the bl ing arteries, it proves very effectual in cloſing - 
them, at the ſame time as it defends them from farther injuries; as in- 
flammations, gangrenes, Oc, Laſtly, this oil is no leſs remarkable for 
its balſamic virtue, than for all the reſt. Any vegetable inſect, or 
ferus ſuſpended in it, may be preſerved unaltered, or uncorrupted for 
a great length of time. Even the human body, if twice or thrice dipt 

therein, then ſuffer'd to dry for a few days in the open air, and after - 
| wards dipt, and dry d again for ſeveral times ſucceſſively, may, by this 


it cut again to cool; whereby it will gain a caſe, which by repeated 


ſams for medicinal purpoſes. But colophony is, on ſome ee . 


beetle, a lizzard, or a frog, for inftance, may thus be made to appear 
as if it were included in a lump of amber. But ſuch preparations 
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Piroceſſer upon Vegetabl r. 
means be kept, as it were in caſe of glaſs, for many ages, without al- 
tering its external form, or appearance. This method of embalming wass 
unknown. 30 the Egyptians; and far exceeds all thoſe they were poſſeſſed _ 


pdf. Yer this is not without its inconveniencies; for the ſmell of the oil is 


unpleaſant; and, beſides, tis very apt to be ſully'd and obſcured by any 
duſt that ſhall fall upon it; and, in time, it returns to turpentine again; 


bating for the loſs of its acid ſpirit. 


6. The thick red, or blackiſh, viſcous oil, which comes over laſt, is, 
upon account of its conſiſtence, leſs tractable than the former; and not 
ſo rich in medicinal virtues: tho in ſome degree it abounds therewith. - 
12 be mixed with ſpirit of nitre, it makes an exploſion, and turns 

7. There appears to be no very great difference between the roſin and 
the colophony of our, preſent proceſs. If the roſin be uſed internally, 

it ſeems to act much after the manner of turpentine; proving diuretic, and 
preſently giving a violet ſmell to the urine, . On account of which pe» 
netrating virtue, turpentine is ſcarce inferior to any other native bal- 


preferable to roſin; as, particularly, in long preſerving the bodies of 
vegetables, inſets, or other animals unaltered ; for which purpoſe. ic 
diſcovery; who tells us to melt our colophony gently, and then to dip , 
our ſubject therein, as it hangs pendulous from a thread, and ſoon take 


immerſions may be increaſed to what thickneſs we pleaſe, . So that a 


.ought to be kept in a place free from duſt; otherwiſe the colophony will | 


be cover d over therewith, and loſe of its tranſparency. © Colophony, alſo, _ 


is an incomparable remedy to cauſe a cicatrix in the nervous, membra- 
nous, and bony parts of the body, when they are laid bare. For wien 
well boiled, it may, aſter tis thoroughly cooled, be reduced to a moſt 
ſubtile powder, which being ſtrewed upon ſuch wounded parts, will 
have a very great effect in healing them up. When oa, d in this 
manner, and only covered over with clean, dry lint, itſelf preſently diſ. 
ſolves, prevents the riſe of fungous fleſh, excellently. defends the bone 
from being corrupted or fouled by the matter, or corroding ichor of the 
wound, fills it up with ſolid fleſh, and skins it over. Where the ſmall 
membranous veſlels, or nerves of the body are cut or bruiſed, no bet-. 


ter medicine can be employ'd; and I could ſcarce ever cure contuſions on 


the tibia without it:: for when the bone is here laid quite bare, plai- 
ſters are apt to cauſe much miſchief, . In all wounds of the perioſteum, 

it has never fail d me once, It conſtantly heals without ſuppurating.; 
and I have performed many extraordinary cures by its means, even 
in old, ſtubborn ulcers, where tis very difficult to induce a cicatrix, and 
prenepe 8 relaple, | oo Eo Re 2 5 Bs 
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8. Hence we may learn, (1.) That a volatile acid ſalt,- or ſpirit is, Covollaries 


lodged in all the native balſams of vegetables. (2) That this ſalt may! "i —_ 
be ſo diſſolved in the oil of the balſam, as to appear one body there- 
with. (3.) That balſams change into oil, when deprived. of their acid 
and roſin. (g.) That balſams change into roſin, when deprived of their 
acid and oil. (5. After what manner the ſeveral degrees of the ſun's 
heat act upon ous, balſams, roſin, and pitch. (5. And laſtly, why 
thoſe trees which are green in the winter, abound moſt in balſam. For 
all ever-greens, as the pine, the fir, the yew, the box, the ſavin, the 
juniper- tree, Cc ſtand in need of a greater quantity of oil, or balſam 
to entangle and hold in the vivifying, acid ſpirit; which is the cauſe ok | 
their perpetual greenneſs; whilſt other vegetables, which wanting this 
2 are not ſo full of balſam, languſh and wither in the winter 
1717 HT eo 0 eat - A 
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Exbibiting the manner ef  reſoloing dry BA LSA M, collected 
by animals, into an acid Spirit, and à Butter, or Oil; 
by an example in Wax; the only known production of 
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1 ] 4 L F fil a glaſt retort with fine was, cut into pieces Small enough 
7 to enter the mouth thereof, throughly diſſolve it with 'a' gentle heat, 
and pour clean, dry, and warm ſand upon it, to fill the remaining part of the' 0 


retort up to its neck; then lute on a receiver, and proceed to diſtillation, in a , 


Sand-furnace, with a 8 There will come over, (1.) an acid ſpirit, 
a ven nauſeous ir and a peculiar, fetid, and empyreumatical” Jmell ; 
Something like what aſcended firſt in the diſtillation of turpemine; but more diſ-" 
agreeable to the palate ; (2.) upon raifing the "fire, am oil, or butter thas 
will congeal in the coll ; and generally appears white. (3.) © And with 
a fire ſuppreſſion, the whole remaining quantity of the wax, which appears in the 
form Fa butter. | Fi; AF II IF5 os fs ; 5 i 11 8 1 5 

rely in diſtillation; wax differs ius nature. 
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2. In the laſt article, that of riſing entir 
from all other balſams, which may conſtantly be reſolved into their'princi= 
les; and always leave ſome feculent, or terreſtrial t behind them. 

he oil, or butter, is likewiſe ſingular in this, that it loſes nothing by 
repeated diſtillations, but becomes every time more thin and limpid, 
without depoſiting any fæces; whereas all other oils conſtantly grow 
thick and foul, and leave an earth behind them by cohobation. But the 
butter of wax, diſtilled over three or four times running, appears like 
oil. of turpentine, and will not congeal, grow foul, or depoſite a ſedi- * 


ment. . | 
O . 3. Wax 
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1886 Proceſſes upon Vegetables. : 
Nature of the 3, Wax appears to.be no more than an unctuous humor, ſweat out at 
_ the pores of yegetables, and lodged in ſmall quantities upon the ſur- 
face of their leaves and flowers; where tis afterwards thicken'd by 
the ſun, and e by the rough ſeet of bees, which are the on- 
ly animals fitted for that purpoſe : and theſe barely collect and ſerape it 
off. from plants, for their particular uſes, and carry it in their feet to their 
hives, without receiving it into their bodies, or, perhaps, ſo much as their 
| gorge. If we examine a piece of roſemary with a microſcope in the 
ummer, we ſhall find its leaves cover'd over with yellow globules, 


4 
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which are the wax, that cauſes them ro feel rough and clammy, or 
ſtick to the fingers when touched. Whence we may learn, that many 
i fabulous Vis es been told us of wax, by ſome” writers upon the 
materia medica; and that in reality it does not belong to the claſs of ani- 
mals, but vegetables. Indeed, it ſeems to be a kind of camphire, like 
which, upon diſtillation, it leaves no fæces, but proves perfectly volatile; 
3 and grows white by being boiled in change of water. „ 
ae, of the 4. Hence we ſee there are balſams, or oils lodged in vegetables, which 
Fs” may be totally raiſed in diftillation, without ſuffering any ſeparation in 
their parts, and yet retain their oleaginous nature; which renders the no- 
tion of camphire more familiar to us. And, indeed, there may be a 
great difference between the ways wherein oils are lodged in plants. 

Medicinal vir- 5. The rectified oil of wax is poſſeſſed of great medicinal virtues ; being 
tues of the pro- of a nature between the expreſſed oils of ſeeds, and the æthereal oil of 
«ion. turpentine. Tis emollient, laxative and anodyne. When carefully 
© waſh'd, and deprivd of its ill ſcent, or acid ſpirit, by ſhaking it with | 
water, tis an excellent remedy ; being uſed externally, in cafes where the 
* . limbs are dry, ſtiff and inflexible ; or where the juices are thicked and 

1 condenſed, ſo as to form hard tumors; for it wonderfully ſupples, re- 
1laxes- and diſſolves. In Fraxce they have found it very effectual in caſe 
of coſtiveneſs, attended with ſevere pain; for the relief whereof they 
only anoint the abdomen with it; 1 ſo mollifies and relaxes the 

fibres, as to procure an eaſy paſſage to the excrements downwards. Tis 
likewiſe an extragreſuary remedy for chilblains, chapped nipples, and. 

all cracking and dryneſs of the skin, whether of the face, lips, hands or 

t; 73 warn as was ſaid before, it be firſt well waſh'd with warm wa- 
ter, Which will diſſolve and take up its acid part, and clear it from any, 
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Exhibiting the manner of preparing, Elxoſacchara, or Sugar: *: - 
_  balſams; un orc Þ x pay WETLONS | 
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To , parts of the fee eh, haf-ſuger, ere e Peg, add . r. 
I. one, of any eſſemial oil, and grind them together, in a cloſe marble | 

or glaſs-morter, for a cont derable time, ſo as ih 10 incorporate them into 

one body, or Elzofaccharum ; which is to be 75 in a dry, clean glaſs, claſe 
F 2 outer 20617 008) "M 
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2. If the oil be ſtrong, or violently hot, as.tlat of cinnamon, for inſtance, ws q 
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e it may be ſufficient for an ounce of ſugar; for both irs ab ag 
ſcent and 


taſte are greatly augmented by 90 operation, if perform d #g*-. 

in a mortar that is cloſe, to hinder the avolation of its fine, fragrant, aro- 

matic parts. And if this be done, the longer” the operation is continued 

the more perfect the meſlicins win bed 8 
3. How eaſy and flight ſbever this proceſs may appear, its ule is very Its excellence 


the preceding Proceſſes. Foo 


4 


extenſive ; as teaching us the” way of cquvetting oils into ſalts. The Huna. 


ancients, who were unacquiinted with fiigar, and the. method of diftilla- 
tion had, nevertheleſs, their AL ales, or hotiey-balſam, inftead of our 
elzoſaccharum ; but could never. prepare it to the advantage that we do; 
they being obliged to uſe oils by expreſſion, for thoſe we gain by diſtil- 
lation, which contain the moſt medicital part of vegetables. But theſe 
being of themſelves too flery to be truſted alone to mix with the juices of the 
human body; this proceſs ſnews an admirable. way of-converting them 
into a ſoap of great medicinal virtues, which may be very commodiouſly 
adminiſtred, and with all deſirable advantages. By this means we can, 
at any time, preſently mix any eſſential oils with water, wine, or What 
other liquor we pleaſe, and fo render them porable, without at all im- 
pairing, nay, in- reality, greatly improving their. virtues. And when 
onee fach a medicine is an long be kept in poſſeſſion of 

its full virtues, tho” carried into the remoteſt regions; bee commo- 
. and at all times fit for immediate ſervice. © © a 
44. Tis a cemmon opinion, chat ſugar is prejudicial to the body; but e ef je 
whoerer conſiders the nature of it, wilt find it offeſſed of many excellent me- Sabjed. and 
dicinal virtues; and that, like all other whoſeſom things, it proves hurt ful Produdioe. 
only when uſed roo freely. It appears to. be the eſſential, or native - 
ſalt of the ſugarcane, mix d with a certain 1 of oil, which 
renders it ;nflammable. It melts at the fire, diſſolves in water, and is 
ſapid ; conſequently it poſſeſſes all the properties of a ſalt : ſo that it ſeems 
to be an unctuous ſaline body, or a kind. pf nararal Joop. a 
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nd diſſervice to. ſuch, as are too lean : A e the ten- 
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: is, indeed, prejudicial to the teeth, as being a kind of 1 penetra- 


ble ſubſtance whoſe nature is harden to determine than that of . 
Ie cannot properly be called a falr, becauſe it burns all away. in the fixe; 
pot an oil, becauſe it readily | 
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ſaponaceous ſalts can hardly U to ferment, as this eaſily may; 
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. 2 ef the pro- © 5. With elzoſacchara, prepared after the manner of the preſent proceſs, 
| ” we, may make' a variety. of medicines, ſuitable to the various intentions 
of the phyſician, and endowed with the medicinal virtues of what plant we 
plwKkẽaſe. Thus, in order inſtantly to obtain a rich cordial, to ſupport a perſon 
4 NE” under the greateſt depreſſion, or even in the agomes of death, diſſolve a 
: . ctle of the efæoſaccharum prepared with the eſſential oils of cinnamon and 
orange, or citron- peel, in cinnamon- water, and this will directly afford it“. 

5 F bis proceſs might furniſh the ſhops with [ud have been taken by illiterate tradeſmen 


fermentation and diſtillation, reduced to inflammable ſpirit, will no lon- 


. 5 much more effectual medicines than are com- and empirics, ſooner than by regular phyſi- 
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Exhibiting the manner of preparing Mzvrcared Lravors! 
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© , with the productions of the preceding „ 
1. No one part of any elzoſaccharum add two parts of the medicated ſalt The proce. | 


I J Tachenius; grind: them together in a marble mortar, and, by de- ; 
grees, pour upon them. fixteen times their own: quantity of the diſtild water, by _ . 
Fermentation, of the wegetable that afforded the oil for the elzoſaccharum 1 4 17 5 
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as to male à perfect ſolution, or Medicated Liquor. 


2. Such a mixture as this will contain, to great perfection, all the . ane, 
active and particular virtues of the plant united together; whence it is 
exceedingly uſeful in medicine, and the nobleſt, or moſt powerful remedy 
that can be expected from vegetables, in the moſt ſuitable and con yeni: 
ent form. Tis made up of the eſſential oil, the falt and ſpirit of tie 
ſubject, which being all the parts poſſeſſed of any particular medicinal - 
virtues, are here concentrated, or brought together into one whole. The 
elder Helmont having obſerved, that chemiſtry had invented a medicine 
capable of diſſolving all foreign matter in the 8 and ſtrengthening 
the fibres, adds, But, if we cannot attain to ſuch a ſecret, it may be 
* ſufficient that we make an oily ſalt; which will have almoſt the ſame 
< virtues with the other; and, by uniting the ſalt of cinnamon with its | 
©. oil, by a fecret circulation, we may obtain an extraordinary medi- ; 
© cine.” In imitation whereof, I contrived the. preſent - proceſs, . 

which will furniſn us with ſuch remedies, as I had rather phyſicians. 

ſhould occaſionally make experiment of, than implicitly believe the cha- 

raters I cou'd deſervedly give them. Thus, to make an effectual 

medicine in caſe of the colic, from a cold cauſe, take a dram of the 80 

elæoſaccharum of fennel, two ſcruples of the fixed ſalt of the ſame; or, * 

becauſe that won'd come dear, of any other vegetable; for, tis the ſame. 

thing, as we formerly obſerved ;. and fix ounces. of the diftill'd water of 

fennel, by fermentation, mix them together for a liquor to be taken in 

the quantity of half an ounce every half hour, or oftener, if there be oc- 

caſion. The elæoſaccharum of ſayin, treated in the ſame manner, affords 

an admirable emmenagogue, or. medicine to promote the menſtrual fluxz _ 

that of tanſy, or wormwood, one to deſtroy worms in the bedy ; that of : 

cinnamon, another to cure the green-ſickneſs and hyſterie difeaſes;,  - 

that of turpentine, tho difficult to mix, an excellent medicine, in:cale 7 
of nephritic complaints, Cc. After the ſame manner an incomparable 

febrifoge may be prepared for ſtubborn agues, from the alægſaccharm of a 

wormwood, or carduus; which, in my practice, has perform'd extraordi- 


nary cures. ; | 
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„ ad 3. 4 doſe of theſe medicated liquors, and the repetition thereof, 7 
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together in a glazed, or porcellane veſſel, over a- very gentle fire, and, after t 


. of the pro- maſt be proportion d to the demand of the diſtemper, and the ſtrength 


of the diſtilled oil employ'd in their preparation. Thus, a ſmall ſpoon- 
ful of that prepared from the hot aromatic oil of cloves, is a ſufficient. 
quantity to be taken at once. In general, they ought to be taken upon 
an empty ſtomach; and the doſe repeated every hour, or oftener, In 
of an intermitting fever, my method is to give the medicated liquor 
of wormwood, in the quantity of a ſpoonful, or more; beginning an 
hour or two before the fit is expected; and repeating the doſe once 
in a quarter of an hour, whilſt the patient keeps ſweating in a warm 
bath, and waiting for the paroxyſm. This method will cure the moſt 
ſtubborn tertian, unleſs ir be deeply rooted indeed, or proceeds from a 
ſcirrhoſity, or ſuppuration in ſome part of the body. Thus, likewiſe, 


in an obſtruction of the menſes, the 'medicated liquor of rue, given in 
pe doſes, at due diſtances. of time, for three or four days together, 


| Ore, the accuſtom'd riod, will, with the aſſiſtance of 4 warm bath, 
uſed an hour before bed-rime, cauſe them to flow regular ix. 
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Exhibiting the manner of preparing. ſweet-ſeented, or apo- 
plectic BAA 'with diftill'd VE GADI Oils: | 


1 12 Bü ports of def) pure mene, * u of chan Gd 


wax, and one of any odoriferous eſſential oil; diſſolus the two former 
veſſel is removed from thence, add the oil, mix them all well together, and, | 
when rhe whole is perfefily cold, it will congeal into à balſam, which is imme 
diarch to be ae up into pre aul, of leſs end, or Fur, and irt d. 


© 2; The effentiat oil ought not to be added before the mixture of 


the wax and pomatum begins to cool, left ſome of its volatile, or moſt 
Per, odoriferous parts ſhould, by the heat, be made to fly off. And, after 


the three ingredients are thoroughly incorporated together, the con- 
raining veſſel may be plunged into cold water, to haſten the congelation, 


prevent any farther evaporation, and to render the balſam the ſtiffer, and 


The art of making pomatum, in perfec- | a different thing from that we commonly 


tion, ſo that it ſtall appear extremely pure, find deſcribed in diſpenſatories; as being pre- 
fſſttiſf, white, and porous. is no e | 2 EOF 


le | pared without any apples, or pome-waters.. 


_ ſecret, and lies in few hands. The unguent, It may, if a perſon has the ſecret, be made to 
which now commonly goes by this name, is | great advantage, with little trouble. . 
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fitter for keeping. A quantity of eleoſaccharum, containing the: due, ſpe- | 
cified proportion of oil, may here be conveniently ſubſtituted for the oil 
itſelf; but when the oil is very odoriferous, or highly aromatic, its | 
quantity need not exceed that of half, or even a quarter of what is or 

ered in the proceſs. The proportion of the wax may likewiſe be dimi- | 
nifhed, where the balſam is required of a ſoft conſiſtence, or deſigu d to 
be long kept, or in a cold climate: for the wax, renders the balſa  * © 
durable, in proportion to the quantity employ'd, but at the ſame tine 
takes off from its odour. The pomatum ought by all means to be freſh, |; 
no way diſcolour d, but perfectly white, and without any ill ſcent. - . 
3. Theſe balſams may be made of any colour one pleaſes, by the addi-,, u 4. 
tion of a proper rene: for as they are deſigned only for external uſe; br.. 
we have no ill conſequence to fear from the tinging ingredient, provid- - © 
ed it be not a ſubtile poiſon : thus a few grains of gum-lac, rubbed. fine 
with one or two of ſal-ammoniac, or a little native cinnabar, ſubtily ground, 
and mixed with an ounce thereof, will make them appear of a beauti-- 
ful red ; without changing either their ſcent or taſte, - Verdigreaſe, or 
the pigment made of the juice of buck-· thorn berries, will give them a 
very fine green; and ſaffron ground fine, a gold colour: but this will al- 
ter their ſcent ; and therefore gamboge ground with a very little ſal-. © 
ammoniac, to take away its clammineſs, or the powder of turmeric-root;. 
may be uſed in its ſtead. And by this means we may ſuit the colour 
to that of the oil of the plant made choice of for our balſams.. 
The general method of tinging them, is this. When the wax and. 
pomatum have been melted together, removed from the fire, and be- 
gin to grow cold, caft in your pigment, well prepared, or d fine- 
in a mortar, and mixed with a little pomatum ; then keep F e mixture 
ſtirring, to incorporate all thoroughly together; and ſoon aſter add 
the aromatic oil, and blend the whole into one uniform and con- 
ſiſtent maſs ; keeping it in motion till it grows perfectly colt. 
44. As theſe balſams are deſigned only for perfumes, to refreſh the ſpi- D e, 
rits, and add vigor to the nerves; thoſe oils ought to be employed in % 4e he deft. 
their preparation, which miy moſt conduce to that end; Such are the* 3 
eſſential oils of cinnamon, orange- peel, cloves, lavender, nutmets, mace, 1 
Indian cedar, rhodium, marjoram, baulm, origanum, roſes, jaſmin, and e 
the Philadelphus Athenæi, the ſcent whereof is exceeding — and be- | 
yond that of jaſmin-flowers. The expreſſed oils beſt fitted for this proceſs, 
are thoſe of mace, and nutmegs, the opobalſamum of Arabia, for we 
have none that comes from Syria, and the white Peruvian balſam, which 
has a very delightful fragrance. _ TT „ e 
FJ. The Lallans, who are thought to prepare theſe balſams in great 
perfection, and do it principally for the uſe of the duke of Hurence, 
who makes rich preſents thereof to foreign ambaſſadors, chuſe ſome ef 
ſenzial oil, as that of nutmegs, for the baſis of their compoſitions But 
this they ſnake, and waſh ſo long in water, that it loſes , | 


+ 
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. liar odour; which is ſo far from being of any advantage to the balſam, * 
8 that it doubtleſs proves a diſſervice thereto. For, as we formerly ob- 
51 ſerved, whenever an oil has loft its ſpecific ſcent, it cannot be di- 
ſtinguiſhed from any other common, unctuous, or fat ſubſtance. * _ 
Origin of the 6. The word balſam is of Hebreu, Chaldee, or Arabic extract; and 
name. * from thence tranſmitted to the Greeks and Romans, as we learn from 
ns Horus, who tells us, that the Roman army met with balſams, in their 
s paſſage through the odoriferous groves of Aa. Balſam, in Hebrew, 
is called MW WD. Baal Shemin, the prince of oils. All balſams took 
their names originally from that of the valley of Hieruchuntum in Sria, 
here it is found to this day, and called Opobalſamum. This is mentioned 
© +.» by Theophraſtus, Joſephus, and others. The genuine balſam, or Opobalſamum. 
. *.* itſelf, is fo exceeding precious, that the whole ſtock of it is appropriated. =- 
to the ſervice of the grand Seignior ; that perſon bein ins guilty 4 
1 of a capital crime, who ſhall tranſport any part . to foreign 
5 countries Our merchants bring away the balſam of Mecha, inſtead of 


the Opobalſamum; only mixing it with a proper proportion of the bal- 
'fam OED to give it wy her et *. . ER : 15 a Its N 

1 7. Theſe balſams may be of uſe in hyſteric caſes, in the palſy, apo- 
9 plexy, and lethargy, ariſing from a cold cauſe; or, when ole to, 
n. they are found wonderfully grateful and refreſhing. That prepared 
with the diſtilled oil of rue, is moſt proper for | hyſterical diſorders ; 

that of lavender, for apoplectic, and other cephalic caſes, G. 
| . Theſe are the ball, or perfumes, which and wy be Gln every conltivition. tb _ 
- 8 carry in their pockets, in- | as to prove grateful and agreeable, even to 
cluded in little ſilver, or ivory boxes, or the | thoſe Who have an averſion to the luſcious 
heads of their canes, to ſmell to occaſionally ; | ſweets of muck, civit, and-ambergreaſe, 
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2 that all kinds of 8 1 8 and. 9 „ 5 
in water, will not, Without a previous FERMENTATION; - 
afford a ſpirituous, or vinous liquor, by e ee, ; 
one that 15 "aim ft and infipid. 


IL am bind" of meal, or ground malt, with" warm The gen. 

water enough to make. it of the confiſtence F panada,, 
and diſtil the mixture by the alembic, with a nn 
heat: - what comes over will be only 22 unin- 85 


flammable water, with very little Jeent, and 5 „ 
e, o 56 [2 ban £71 wo 155 9 
GI,” 2. The vapor raid in "dies ation conden - I W 


ſes into drops, lik weed in the head of the Rill, an he not pre- | 
ſently run down in veins to the worm. The water which "thus 5 
comes over, is not perfectly pure and ſcentleſs; becauſe all vegetables | 
contain ſomething of a ſubtile, tho uninflammable, native ſpirit; as 
we learn from our firſt proceſs; and ſome hereof. is Be 185 __  -., 
the, meal'or malt: bur if the liquor be dran Er has all the effects or „ 
water and not any one of wine. 7 

" Hence it appears, that whar is called the fo fermentation, this re- The deftrine it 
dba of any grain into ils | will not N it to afford an inflamtnable _  -”” 
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rit b diſtillation ; another fermentation with liquids, being Ay 
_ requiſite for that oe. And this _holds equally true of all kinds f 


ws . pulſe and grain. V 
eee 
| Lew th Ho 1 with water, " ora 

0 ſpirituous liquor, . it * CR We fs Un- 


HR | : FERMENTED, + D OE NVöol 
3 he Puh. Tyr E Native it 1. 8 4 
| „ e water, let it ſtam Ar run it throngh a flan- 
mel ſtrainer, and direftly commit it to diſtillation ; .by which means, 7 = 
FOLEY third of the whole qua be drawn off, it will only yield an indolent wa- © 
| ter, retaining ſomething. 7 the ſmell of Honey, or the flowers from whence © 


4 > | 5 I was C0 ing 0 / Lang wr or 4UINOHs. natures. for i 71 Will: nelt ( 3 
. er 4 run in veins, but form iu _dpops, gn $he ſtil hea 


ine, of the * Ts "The ſubject of this proceſs is the mulſum of the ancients, ſo. fre- 
ſubject. quently met with in their writings ; and famous for its laxative, ape- 
j ritive, and refri erating virtues; and, indeed, it metimes proves a 
| ſucceſsful remedy, wien frronger and more elegant medicines have failed. 
; _ ts F The diſtill 4 water of this hydromel, or mulſum, 3 recommended: 
' obſtructions and inflammations' in the fine, llary, or moſt de- 
5 — and tender rh On particularly, in ſuffuſions wa inflam-. 


; warm d over the * ol d, indeed, for thi TY tis a very. + 
25 [0 tho a mild and gre _— ch account it has been 
Id ag a v ecret dance, 1 

9 The 4 bine of Ns es Toh m4 wy, that even the moſt pure, per e. BY 
the proceſs,” ent of of be etable Juices, will not by diſtillation afford a vinous 

Ss ſpirit. Honey is a. 1 tile juice, brought to the greateſt degree of p 
: fection by the heat of the ſun, and all the requilite ſtages & ba. 45 
| * . whence it at length comes to be lodged in proper cells, which are al- 
ways found in the flower of the plant; whereof it therefore is the ulti- 
mate and moſt conſummate produ * It appears to be the very mar- 
row of the flower, from whence it diffils 1 in tranſparent drops; as is plain-- 
"+ . ly ſeen in the lily, the C ig the aloes- plant, and other vegetables, 
. whoſe flowers are of the larger kind. Hence many are o eg, hat it is 
| the nutriment of the embryo in vegetables, which the bees ſuck out of 
their flawers, and . 16d Within their Barge > where being detain'd a 
„ | While, Fark er concoGed, it ecomes of. a thicker conſiſtence. 

. Fet we fee even this perfect” vegetable juice contains no inflammable, 

„„ dec ſpirit, before it has felt the force of fermentation. And the 
5 8 fame holds univerſally true of the juices of all manner of fruits, and even 
5 "of 915 * tho” N OE: Tipe, and 9 2855 8 
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getable bodies, by means of an inteſtine motion en- 
cited therein; the effect whereof is this, that the 
which firſt riſes from them in diſtillation, is 


# 
——  —  — — 


and inflimmable Anid; that will mix with water; 


mable liquor, capable of extinguiſning fire. + 

Authors have — at a deal of pains to deſwer an adequate definition 
of fermentation; but with all their care, they differ widely from each 
other; and not one of them affords us an accurate and genuine deſcription 
of the thing. And, for my own part, I freely acknowledge, that che 
definition here laid down rather deſcribes the of fermentation, than 
1 | 7 


either a thin, fat, acrid, hot; tranſparent, volatile, 


or elſe a thin, acid, —— leſs volatile, uninflam- 


= ERMRENTAT ION! is a + change produced in Ve- Fermentation, 
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116 Proceſſes upouÞ egetables  —_ 
55 declares what it really is: but I could not deſine it otherwiſe, withoujt 
running into conſiderable errors. In matters of natural philoſophy, tis 
K 5 nat a rational definition that will inform us of their nature; but what- . 
» _- ever" is of char kind can only be clear d up, and made” intelligible by 
obſervation; that is, by the knowledge which ariſes from an accurate _ 
conſideration of things. „ 5 . 
Numerous phænomena preſent themſelves in the buſineſs of fermenta- 
tion; and whoever would faithfully deſcribe, or rightly define that ope- 
daten, onghs Gly Fo weigh and) cqnfider them all; The apthors-who 
have wrote upon fermentation attempt to give us the definition of it from 
thoſe phænomena which themſelves obſerved therein; but, not being 
; careful to remark, and conſider them all, and diſtinguiſh between them, 
; they aſſumed ſome particulars as effential and peculiar to it, which are 
- common to other things as well as to that: and c this means, they were- 
led into error. He who would give an exact deſcription of fermentation, 
muſt ſet down what is conſtantly to be obſerved in it, and not to be found in 
2 any thing elſe ; otherwiſe that will be taken for an effe& of fermentation, 
which properly never belong'd to, or was produced by it. Fermentation, 
: . in itſelf, is a 3 utterly unknown to us; and we can only become ac- 
quainted with it from its effects; we, therefore, include in our definition 
tho ultimate difference it produces; by which it is diſtinguiſn d from every 
other operation in nature. We ſay then, that fermentation is a change 
1 produced in vegetable bodies, becauſe the effects of a true and genuine fer- 
maentation were never obſerved to be produced in animal or foſſil ſub- 
ſtances ; and an inteſtine motion is ſaid to be its effective cauſe upon this 
! : fcore, that fermentation. is not, like ſome chemical operations, perform d 
3 by triture or attrition. The liquor obtained by means of it is called 
Z | thin, becauſe none appears. to be thinner than the ſpirit of fermented 
73 5 vegetables; acrid, becauſe it acts almoſt like fire, when applied to the 
88 | tongue, or other parts of the body; volatile, becauſe there appears to 
be no liquor that is raiſed with greater eaſe : but tis this liquor's being 
totally inflammable, and at the ſame time capable of mixing with water, 
that ultimately diſtinguiſhes fermentation from all other operations in na- 
| 0 ture: for neither putre faction, digeſtion, efferveſcence, nor any thing of 
* 17 that kind, will ever afford a liquor at once poſſeſs'd of both thoſe qua- 
1 8 lities. Putrefaction indeed, as well as fermentation, is ind eee by 
_.- means of an inteſtine motion; but the former will never produce either 
of the liquors above deſcribed as the effects of fermentation ; that is, 
1 neither a vinous, nor an acetous liquor. We ſee then, that there are two 
different effects of fermentation, the production of an inflammable ſpirit, 
and an uninflammable acid; and whatever operation will afford neither 
of theſe liquors, is improperly called fermentation: which, therefore, can 
only take place in the vegetable kingdom; for all the art in the world, 
ſo far as hitherto appears, will. never gain ſuch ſpirits from animals or 
foſſils ; and conſequently, never excite an actual and real fermentation in 
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| them: for fermentation is the ſingle operation in nature, by which fach | 
ſpirits can be obtain d. 3 | 
2. Any vegetable liquor ſo fermented as to afford the inflammable ſpi- #** _— — 


Tit above-mention'd for the firſt thing in diftillation, we call wine: but whence 
if the liquor be ſo fermented as firſt to afford the acid, uninflammable 
one, tis term d vinegar ; by which we mean every thin, acid, volatile, 

vegetable liquor, capable of extinguiſhing fire. So likewiſe, under the VV nn 
name of wine, we include beer or ale, mead or metheglin, cyder, per- | _—_ 
Ty, all ſorts of artificial wines, and whatever liquors afford ſpirits poſ- * — 
ſeſs d of the properties before ſer down. The like is to be underſtood. Ss 

of vinegar, which is obtainable from all- the ſame bodies that afford 


wine: ſo that we have either the wine, or vinegar, - of all ſorts of „ 

fruits, as of grapes, currants, mulberries, cherries, Qc. all ſorts of grain, 5 3 
as barley, wheat, oats, ©, all ſorts of pulſe, as beans, peaſe, tares, Oc. + - as 
all ſorts. of roots, as turneps, carrots, radiſhes, c. and in ſhort, of all -} ; 


_ ſorts of r even graſs itſelf. 1 
3. All the bodies capable of being changed by fermentation,” either Fermentable *_ 
into wine or vinegar, are {aid to be fermentable- bodies; and becauſe bie, n-. 
ſuch a change can only be wrought, ſo far as we know at preſent, = 
upon vegetables, theſe alone are accounted fermentable: tho at tze 
ſame time we do not ſay, that every vegetable ſubſtance -is/ naturally '. 
capable of fermentation, Muſtard - ſeed, onions, @c. afford a fetid liv + 
quor by diftillation ; which is rather the effect of putrefaction than fer- 


mentation in them. 1 72 . | ; 5 1 
4. Any matter, which being mixed with a fermentable body, increaſes Fermentan har. 
its inteſtine motion, or excites, or forwards the fermentation, is call d 5 


a ferment. And, according to the doctrine before deliver d, nothing 

can properly be called ſo but what will produce either wine or vi- 

- Pe The ſubjects of fermentation, or fermentable bodies, being ſepa - Several ways of ,, » 

rately conſider d, are very various, and almeſt innumerable: we ſhall, , ere 

therefore, conſider them in the ſeveral claſſes under which they. are ling e eee 

ranged by the different ways made uſe. of to ferment them. In order claſes; vin. 

to produce wine from grapes, a different method mult be, taken frem — 

that which we make uſe of to obtain it from barley, For, if grapes 

were firſt ſteep'd in water, then drain'd of their moiſture, and afterwards ; 

thrown. into. heaps, or couches, as barley is, in order to be made into | 

malt, they would rot, and afford nothing at all of a vinous nature. Hence 6. 

there appears a neceſſity for conſidering; vegetable, or fermentable bodies, i 

according to the manner which ought to be purſued in their reſpective 

fermentations. And fince ſeveral of them may commodiouſly be treated 4 

in the very ſame manner, twill be convenient to reduce as many as are : 3 
capable of it to the ſame claſs.; whence, by going over a few ſuch claſ- - . FU 
ſes, we ſhall readily underſtand. how: to ferment all ſorts of be 
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ttcular ſubje& of the vegetable kingdom. 1 : ; 
q  Themealyſeedi, 6. The firſt claſs, according to this method, will conſift of the mealy - 
| 2... ſeeds; by which we mean all the grain, that, being fully ripe, and well 
dd .dry'd, may be reduced, by grinding, to a light meal, or flower, chat is 
; — 2755 nor 1 theſe ſeeds there we three kinds: 
* | viz (1.) All manner of bread- corn, growing in ears, and having a | 
| Ek . leaf; ſuch as the ſeveral ſorts of Os bene, wheat, rice, millet pray 
Wa ; | wheat; and other ſeeds, which, on account of their likeneſs, are reckon'd _. 
3 among them; ſuch as flax-ſeed, canary-ſeed, ſpelt, oats, the ſeeds: of 
he, 5 - melons, pompions, cucumbers, Or. (2) The. ſeveral kinds of pulſe; 
| | as beans, peas," tares, lentils, cicers, or the chich-pea, french-beans, 
| hearh-peas, lupins, cammoc-ſeed; with the mealy ſeeds of all other 
3 podded vegetables, which bear a papilionaceous flower. (3.) All the 
Rs nuts, which are not over-ſtockd with oil; ſuch as the cheſt- nut, the 
hael- nut, the wall - nut, the piſtachio, the almond, the cocoa-nut, Cr. 


likewiſe be ranged under this claſs, provided they are firft dry d, or 
otherwiſe freed from their too great proportion of oil, before you 
| | commie. ene ES 00 
summer fruits, 7. Under the ſecond claſs we range all the pulpy ſummer- fruits, 
| [7 +, which, when ripe, affect the tongue with the ſenſe of acidity and ſharp= 
[ |  * neſs; as pears, apples,medlars, ſervices, apricots, peaches, plambs,&c. various 
| kinds of berries, as the gooſe-berry, the mulberry, the elder-berry, Or. 
cherries, grapes, currants, &c. melons, pompions, Or. Under this claſs 
alſo may be ranged all manner of bulbous, pulpy roots, growing in the 
ground; if they are but firſt depriv'd- of their volatile, alkaline ſalt, 
which is apt to determine them to putrefaction; ſuch are turneps, 
parſpips, carrots, onions, garlic; Cc. for, notwithſtanding their alkaline 
nature, theſe will afford a vinous ſpirit, after they have begun to ſpraut. 
| * J ꝰ0o theſe we may allo add lemmons, oranges, citrons, . 
4  Puicy parts of 8. The third claſs takes in all the juicy parts of plants, as the leaves, 
" plants, | 


' * * 


* 


%. flowers, ſtalks, and roots; provided they are not too oily, or too alka- 

Ew line; in which caſe vegetables will rather 2 than ferment; and ac- 
3 cordingly, ſome antiſcorbutic plants, as curvy-prafs, brook-lime, muſs 
w. tard, Os. 


| being fermented, and committed to diſtillation, yield a ſpirit, _ 
. wich proves rather alkaline, than acid or inflammable, == 
. ve- 9. The fourth claſs eontains the freſh expreſſed and native juices of all 
Letable juice;. kinds of vegetables, eſpecially of the ſubjects ſpecified in the ſecond 
C13 1328 and third claſs; to which may be added, all the native ſaline liquors, 
that diſtil from wounded plants; as the tears of the vine, the wall- nut, 
the beech- tree, &c. which preſently fall to ſermenting, if let ſtand in 
à warm place. By the way, Helmont tells us, in his treatiſe de Lithiaſi, 
that he obſerved a birtch-tree to weep a very large quantity of liquor 
about the end of the month February, and the beginning of March; dee. 
. TS | 5 5 . nz 
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bodies; without being at the pains ſeparately to conſider every par- 


with their ſubordinate ſpecies. The more unctuous kinds of nuts may 
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© Proceſſes upon Vegetables, _ Frog ©. 
| being drank, prov'd of great ſervice in caſe of the tone: and Mr, BH + ©. 
coming to make the experiment, found, that if the liquor was uſed freſh, IN 
as it came from the tree, it had a very good effe& in that diſtemper 7 9 
t none at all after it was once grown ſtale: accordingly, Helmom im- 5 | 
cautions us, not to let this juice ferment before tis given for the © = TY 


urpoſe already mention d, leſt (ſays he) from a cooli liquor, a8 
k 5 ee bb : | a. os YT ks 
10. Under the fifth claſs come the moſt perfectof all vegetable juices e 
thoſe which are unctuous, condenſed, and elaborated by — herſelf 37 vegetables, — 
uch as honey, manna, ſugar, the pulp of cafia fitularir,or the pudding pipe- 
tree, with all other kinds of concreted juices capable * diſſolving in 1 5 
water; or ſuch as are neither balſams, gums, nor roſins. All = > 
juices are, donbtleſs, to be efteem'd- as vegetable productions: tis im- 
_ poſſible we ſhould queſtion, whether honey is of a vegetable nature, or 
not, when we know it to be a thing which the bees gather from flowers, 
and which they neither take into their mouths, nor lay up in their ſto- 
machs, but commit to a particular cavity, or receptacle made on purpoſe 
to receive it; from whence they can again diſcharge it unalter d. Thus 
_ alfo, we are well aſſured, that manna is not a vapor, or dew, let down. 
from the upper regions; but a humor, that being made to feat from 
the leaves of trees by the ſun's heat, is gather'd early in the morning, 
whilſt ir lies condenſed” upon: them. In like manner, ſugar, and other 
ſimilar juices, are to be eſteem d as vegetable bodies. 
11. The fixth and laſt claſs of fermentable bodies conſiſts of the and rifer-wa- 
waters of thoſe rivers, in which large quantities of vegetables have been ir. | 
thrown, and diſſolved ; as muſt be the caſe more particularly in the rivers. 
upon which ſtand very large and populous cities; as the Thames; the Seine, 
Ec. For, if. theſe waters are taken up in warm weather or climates, and 
committed to proper veſſels or casks, they will at length ferment; nd. 
woords tells us, in his treatiſe of fermentation, that this was obſerved: 
of ſome water taken up under the equinoctial line; which might 
from the ferment, left in the containing casks by the vegetable liquors. 
they held before. Some Eng/iſh men; bound upon a voyage to the Eaſt- 
Indies, having fill'd ſeveral hogfheads with Thames- water to take alo 
with them, obſerved an inteſtine motion in it when they came to the 
Enquator; and found t afterwards turn d into a kind of vinous liquor, 
capable of affording an inflammable ſpirit by diſtillation. But this, 
without diſpute, proceeded from the flowers, leaves, roots, or other parts 
of vegetables, which continually fall, or are-waſh'd down into that river. 
But theſe particular waters are found in a ſtate of putrefaction, before- 
they put on a vinous nature; and their fermentation is obſerved to be- 
promoted by any fermentable body thrown into them; or by being only. © 
bro: in casks, which before contain'd any fermenting iquor: 15 that 
water appears not, properly and ſtrictly, to ferment of itſelf, but by: 


— 


* * 


= * 
. * 


” 


+ g * ; * g T0 F N -. | : 2 8 6 
120 Proceſſes upon Vegetables, 
accident only. This ſeems to be farther confirm'd by ſome repeated ex> 
_ periments made in England; whence it appears, that thoſe waters which 
3259 have for long time run over vaſt tracts of land, are the moſt diſpoſed to 
S ferment in the casks ; ſince ſo lon a courſe muſt needs give the greater 
6 opportunity for them to be mix d and impregnated with vegetables and 
„ 7 ROTH: . eat - 0 tee e 
Tie requires 12. In order to fit any of the fermentable bodies before- mention d for 
| | ro fermentation. fermentation, there are ſeveral - particulars requiſite ; as (1.) maturity. 
—_* he juice of unxipe berries, as of currants, or gooſe-berries, for in- 
4 © © Dance, will ſcarce be brought to ferment at all; whilſt it is very difficult 
to hinder their juice, when ally ripe, from falling ſpontaneouſly into 
fermentation. Thus, the juice of unripe grapes, being incapable of fer- 
= menting, is a rough, acid liquor, call'd verjuice, that will for ſeveral 
C Fears remain in the ſame unactive flate ; but, after they are come to ma- 
turity, it can no ſooner be preſſed into the veſſel, than it becomes a fer- 
mentable, ſpirituous fluid. (2.) Another requiſite to prepare a body 
| for fermentation is, that it ſhould contain only a moderate proportion 
: of oil; For, if it either exceeds in the quantity, or be entirely deſti- 
tute of oil, it will never be brought to ferment at all. Thus, al- 
monds, ſennel-ſeeds, ©c. are always deprived of their oil before we 
attempt to ferment them: and unleſs this were done, they would alſo 
be apt to grow rancid. (3.) The bodies intended for fermentation muſt 
not = too acid or auſtere; as is plain from the acid juices of unripe 
fruits, which are greatly indiſpoſed to ferment : and fo likewiſe — 
rough, auſtere juice of tormentil, for inſtance, is with great difficulty 
managed by fermentation. -(4.) The laſt thing required to fit and pre- 
pare a body to undergo fermentation, is the property of diſſolving in 
Water; for want of which, all acid bodies, and ſuch woods, roots, and 
herbs as are hard or dry, become unfit for this operation; for, ugleſs | 
the parts of theſe bodies are diflolv'd, the requiſite inteſtine motion there- 
N | of vill not enſue; but, without ſuch motion, fermentation cannot ſubſiſt. 
3 | Hence honey itſelf can never be made to ferment, whilſt it retains its na- 
rural thick conſiſtence; but being diffolv'd by heat, or let down with 
water, it immediately enters the ſtate of fermentation. On the other 
Rand, ſo: violently as the juice of grapes affects this ſtate; yet, if imme- 
diately after it is expreſſed, it be reduced, by boiling, to the conſiſtence 
1 of a jelly, twill lie quiet, and never ferment at all, unleſs it be again 
4 . | - . diluted, or let down with water. 17 SGI ts. Stor l rode - 
25 1 13. According to the definition above laid down, a ferment. is any 
; matter, Which, being mix d with a fermentable body, expedites the fer- 
+? mentation. And, of ſuch fermetits there are two kinds, the natural, 
I ; .or. ſpontaneous; . and thoſe produced by fermentation... Some indeed 
pretend, there can be no fermentation without a ferment; but then we 
thould be at a loſs to account for the firſt ferment that was ever em- 
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taneous; for, we ſee, that the recent juices of ſome ripe plants cannot ba 


pour d out of one veſſel into another, but they fall of themſelves into 
2 ſtate of fermentation. The ſpontaneous or natural ferments then are 
(I.) All the freſn expreſſed . of fully ripen d plants, which eaſily 
Sir endo ree An ; 

and the like thick,” or inſpiſſated vegetable juices; which cauſe-a ſtro 
fermentation. (3.) The ferments produced by fermentation, are = 
freſh flowers, or yeaſt, of any fermenting vegetable juice, or liquor, as 
of wine, beer, Er. By flowers, or yeaſt; we underſtand that light frothy 


matter, whieh covers the ſurface of the fermenting liquor in the nature 


of a tender eruſt, and which, being added to any other fermentable juices, 
will excite a ſermentation in them. (4) The freſh faces, or lees of any 
fermenting liquor, as of wine, ale, beer, Oc. For, all ſermentation 
divides the 2 _ is the —_ of it, _ * ;- viz, the 
flowers, or yeaſt, which poſſeſs the uppermoſt place; the operati or 
fermenting ſſuid, which kevin the mid. le; and the groſs, 8 
exhauſted matter, A to the bottom of the veſſel, is known, 
by the name of lees, ſediment, lence,” or mother, that will, if raiſed 
again into the liquor our of which it was precipituted, cauſe it to work 
Freſh, Thus, when a hogſhead of wine has done fermenti g, and is- 
fined down,” if the veſſel be any way ſnook, or diſturbed, it will grow! 
turbid again, and ferment anew ga vintners very well knew. For, 


ſuch as were the flowers in the act of fermentation, ſuch is the mothen 
aſter the action is over. (5. Acid paſte, or baker 's leaven, which — . 


no more than any kind of meal brought into a cloſe lump, by means 
water, after the ſame manner as common bread is made; for, this 

being Tet in a warm place, during the ſpace of four or ſive days, it 
will Rrſt ſwell, then turn ver acid, and at length become à fer- 
ment. Whence we are furnifh'd with an artificial way of prepari 

a ferment, upon occaſion, when à natural one cannot be procur . 
And it is a cuſtom” with bakers to lay by a lump of their dough 
o fe as leaven, for the "next bread: they make. (s.) Thoſe fer- 


"© 3, 


ments, which feſide in, or ſtick to the ſides of the casks that have 


contained fermenting liquors. For, ſuch casks will, of themſelves, 


F - 


raife 4 fermentation in the liquors committed to them; and Helmone 


was of opinion they might be capable opens A for ever. Upon 
5 on d veſſels “, — 


account of this inherent ferment it is, that old- 
i fall 5.7 N 0 i 42 27 * 2 2 Me * p 


_ * *Tis very remarkable, tho a'thing well} ons, or fermented liquor, or other, which, 
„ and vintness, that 2 nev being plentifully drank in, Py the wood, the 

cask checks the; fermentation of . yinous li- EL, iquor comes to be deprived of a = 
vors, and renders them weak "and ſpirirleÞs: 1. proportion of its Piri end more fermieats 
for which reaſon,' they never chuſe to make part; hence the remainder: muſt needs 

vie of facts rad;before its been as hey | fe a0d. rer ee eee e 
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all it, by haying firſt contain d ſome ſpiritu- 


20 honey, manna, ſugar, - cafie Hula, 


7 * 
1 8 ns 


# 
Q 5 
: i „ 
* 
| 


; 
; 
Uh! 
1 
8g 


„ 8 


+ 4 - : 4 8 
R * 5 4 - as 
, S : 
* . 


as have long been employ d by vintners, or brewers, bear ſo great a price 
among them. This is certain, that even muſt itſelf will not eaſily OR in 
| anew and pure veſſel ; but with the greateſt facility, if put intoone that has 
«> 1 before contain d fermenting juices: for the parts of the fermenting liquors. 

; with which ſuch a veſſel mpſt have been impregnated, preſently ronze 
Heterogeneous and determine it to action. (7.) Beſides the ferments already menti- 
ferment, ord; there are ſome which appear to be heterogeneous, or ferments, im- 

properly ſo called; as the white of an egg beat into a froth, which is 
uſed when the liquor to be fermented. proves too dilute or thin to ſuſtain 

the operation: for, in this caſe, the fermentable parts of the fluid eaſilx 

_ extricate themſelves, and ſo fly off, for want of ſomething to detain and 

keep them in the body of the liquor; which, therefore, requires ſome, 
viſad ſubſtance to be mix d with it, in order to prevent this avolation 
of its ſubtile parts: and this cannot be more commodiouſly effected than 
by the white of eggs. Thus, were we to ferment. the juice of roſes, 

© for inſtance, *twou'd" be requiſite, firſt, to mix the white of an egg with _ 

| it, becauſe it is by much too thin and watery to ferment of itſelf. (8) Of 

the like heterogeneous kind of ferments are all fixed and acid 

| „ falts. Thus, if the liquor deſign d for ſermentation be too acid to 

= - work kindly ; the addition of an alkaline ſalt, as that of vine- branches, 

| or any ſaponaceous fubſtance, -will, by taking off from the acidity, fit it 
| | . for; and ſo promote the operation; but, if the liquor be of itſelf too 
= aAaklkxaline, then tartar, or the like, ought to be added to it, to promote 

the fermentation. But this does not happen becauſe either the 

| 7 acid, or alkaline” ſalt is an actual ferment, as ſome chemiſts have vehe- 

. | maently contended for the alkaline ; but, becauſe the falts employ'd reſpe- 

ö 1 5 ctively temper, and take down the predominant acid or alkali, which 
| | before hinder d the fermentation of the liquor. And, if ſuch ſalts ſhould, 

in due quantities, be mix d with any proper ſubject of fermentation, 

1 poſſeſſed of all the qualities above ſer down, as requiſite to it, the o- 
=* . peration would be entirely check d and prevented; ſo that alkaline bo- 

ö dies may as well be ſaid to hinder, as to promote fermentation. (9.) And 

| laſtly, of the ſame ſort are certain auſtere, or rough-tafted ſubſtances; 

ED. as all harſh and green fruit, 'pomegranate-bark, and flowers, the tama- 
1 risk· bark, crab - apples, unripe medlars, &c. which, when the liquor de- 
ſign'd for fermentation, is too much broken in its parts, or diſſoly d 

in its texture, bind it together again, by their aſtringent quality; ſo 

that, tho it was before too thin and aqueous, it is now reduced to 2 

proper conſiſtence for fermentation. Thus, when muſt proves thin and 

watery, it will not ferment kindly, unleſs ſome auſtere, or aſtringent in- 

gredient, as red roſe-leaves, or the like, be added to it, to thicken and 

Improve its conſiſtence; and, at the ſame time, prevent the air it con- 

tiains from making too eaſy an eſcape. But, when a liquor is too au- 


5M . ſtere, or its roughneſs proves ſo great that it cannot ferment, the opp? 3 


* — EIS 


) 


7 


Z — 
k = 


; & TOE r 
2 9 3 n * ** 
Ws F- : 
* 25 TT 
* * ＋. * 
. - a - » : 1 
8 => VEE * a * 
= 4 


Proceſſes upon Vegetables 123; 
of a fixed alkali, in a proper quantity, will remove the obſtruction, and 

leave it at liberty to work. So likewiſe, when the operation is prevent- 

ed by too large a proportion of acid in the liquor, the method is to 1 
throw chalk, crabs eyes, n or the like, into it; but, if it 

be too unctuous, or olly, as is the caſe in ſome Spariſh wines, ſalt of 5 

- tartar is made choice of: and thus, as circumſtances alter, different bo- . 
dies are employ'd to ſtop, or promote fermentation in liquors, I's 5 

And this is all we have to ſay on the ſubject of ferments. As for thoſe 5 
who pretend there are particular ones reſiding in the human body, it lies 
upon them to ſhew, that they really exiſt, and have the properties be- | 

longing to actual ferments ; which, it is my opinion, they will not eaſily do- | 45 
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1. HE ſaljeds of the: firſt of thoſe claſſes into which we diſtributed all The proceſs. 
1 Ffermentable bodies, viz. eured- corn, pulſe and nuts, are prepared for 
fermentation in the following manner. (1.) They are put to fleep, during 
the ſpring-ſeaſon: of the year, in warm raiu- water, till they appear to be tbo- 
roughly drenchd and ſoał d, or render d ſoft and tumid; which will uſualy' © 
require the ſpace of -twenty:four hours, but more or leſs, according at the. ſeaſon | 
proves cold or hot. (2.) The water being well drain d off. from them, they are, 
in ſome moderately warm place, thrown into beds or couches about afoot 'bigh; „ 
and in this ſtate they muſt be left till they begin to conceive a heat, and by a. | „„ 
or ſprout; by which means their oil is broke fine, and render d volatile. (3.) But 
their farther growth ought: mu to be immediately prevented, by throwing the © 
„ or fare, that it may be thoroughly drie 4-) Laſtly, the ſeed Jo prepared 
2 be broken, and reduced to a kind of coarſe 2 or 25 0 by the 
name of ground malt; which fits it to yield its virtues readily to water. And . 
now tis ready to be 'brew'd into a ſpirituous liquor, which. we ſcruple. not to call 8 
FFF 
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2, Rain-wvater is here made choice of to macerate the grain, becauſe Directions re- 

it abounds more in active principles than water of any other kind, eſpe- ling # it. 

cially in the ſpring of the year; accordingly, river - water is not 
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Pyxteeſſes upon Vegetable. 
found ſo good to brew withal, nor the winter a time ſo conveni:- 
ent for it: the beſt” malt-drink is always obſerv'd to be that which 
was made wit rain-water, and 2 for, ſuch water, 
at this ſeaſon, is erriched with the undtuous, and adtire exhalations of 
vegetables, which, during the preceding winter, were ſhat up, and 
not fuffer d to go off, and diffufe themſelves into the atmoſphere. 
If the heaps or couches, into which the macerated grain is thrown, 
be made too large, or eee will be ſcorch'd and 
burnt up, before the ourfides are warm; and, if chey are made too 
ſmall, the fubject will not ſprout kindly; For, in this caſe} the vege- 
table feeds being thoroughly ſaturated, and plump'd up with the water 
wherein they were ſet to ſteep; and afterwards, by means of a ſtrainer, 


| ſieve, or otherwiſe, freed from all the ſuperfluous moiſture, and then 


thrown into heaps ; the little bodies here keep each other warm by their 
mutual preſſure and contact, till at length they grow ſo hot, that the 
hand cannot, without pain, be thruſt into the couch. © And now it is 
that they begin to ſprout, and ſhoot; 'but, as ſoon as ever the leaves 
appear to have left the roots tis time to put a ſtop to their growth. Tis 
the nature of all entire and perfect vegetable ſeeds, if they have once 


imbibed any moiſture, and are either thrown into couches, or lie other- 


wiſe cover d, to grow warm and ſprout; that is, the embryo in them is 
moved, hogs to expand itſelf, and ſhoot out its roots; and, if they re- 
ſtate for the ſpace of ttyelve hours, and be aſterwards diſ- 
till'd, they will afford a fetid, urinous ſpirit: and even the coldeſt plant 
that grows will do this. It is manifeſt the proceſs, that the Ho: 
ing the grain or feeds in water opens their bodies, and renders them 
ſoft and yielding; as alſo, that heat puts their parts into motion: which. 


ſhews us the nature of vegetation, or the manner in which all vege- 


tables 1 The farther growth of the grain in the couch 
a eee e. at the inſtant of vegetation, otherwiſe all 
the 


the ſpirit o getable ſeeds would be loſt, and the mealy part 


that was left behind be render d incapable of diſſolving in water. The 


brevers-in\ Holland karg a particular engine” for" this purpoſe, 'by mens 
of which they can ſuddenly ftifle the vegetation, and ſtop all farther 


growth: but, oily ſeeds may be allow'd to germinate ſomething longer. 
than others, tho none of them ſhould be ſuffer d to — . | 


revent which, they ought inſtantly to be dry'd; for, when once they 
n deprived of their moiſture, they will ceaſe to grow. And 


he is eſteem'd the beſt artiſt in this way, who can render his grain ſoft 


and ſweet, without ſuffering it to ſhoot we. + which wou'd conſume the. 
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Proceſſes ups Veget allen. 
deſtroy d. Tis therefore, to be ſpeedily dry'd: * but, if fire be made 
uſe of for this purpoſe, it ſnouꝰ d be gentle, or elſe it wou'd ſcorch, or burn 
the grain; in which caſe, the ſpirituous liquor prepar d from it wou'd be of 
a higher colour indeed; but it wou d have an empyreumarical taſte; that 


is, it wou'd retain a ſtrong taſte of the fire, or the ſcorch of the ſeed. 


To avoid this inconvenience, tis the cuſtom in Holland, to dry the ſeed 


they treat after this manner in the wind; which, tho it performs that 


office more ſlowly than the fire, ſeems the more natural way. Barley 
prepared after the manner above deſcribed, is called malt; or, in the 
language of Tacitus, de moribus Germanorum, | ; 

there is a great difference between corn and malt; and even between 
crude barley and the malt that is made of it. For, firſt, plain barley 
is not ſweet, but retains: the natural taſte of its plant, and feels r 4 


Ougn 
and clammy in the mouth; whereas, malt has à ſaccharine ee 


bites criſp, and breaks between the teeth into a ſoft and ſoluble meal. 


Again, crude barley diſſolves with difficulty in hot water, and at beſt, 
makes but a viſcid and glutinous ſolution with it; whilſt malt is ſo diſ- 
| to unite with water, that it diſſolves, as it were, ſpontaneouſly 

therein; and, if the water be heated, communicates all its virtue, and 


its whole ſubſtance to it, excepting only a chaffy husk, or. caput mortuum -. 


nor can it be brought to form inte a paſte with water, as all corn, and in 


particular barley, readily does. Laſtly, malt being apt to run intoa violent fer- 


frumentum corruptum; but 


mentation in the ſummer - ſeaſon, tisa rule, not tobrew with it alone, at that 


time, but to mix it with ground - barley, which never underwent the proceſs 
above deſcribed; in order to abate of its violent diſpoſition; otherwiſe 


the vinous ſpirit wou'd fly off, and be loſt in the fermentation: but, in the 


winter, it may ſafely be committed to that operation without any ſuch 


mixture. This proceſs is accommodated to all the regerables ranged TEE 


need only thus ſep them in water, till they juſt begin to ſhoot ;. then 
a 


rther growth, by drying them gently; before the fire; 


ly, grind them: for, being now committed to fermentation. 1a 
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Proceſſes upinVegetables 
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Exbibiting the manner of preparing, or Brewing Vinois | 
Lievors from corn, pulſe, and nuts ; by an example in 
1. ROM the vegetable ſeeds of the firſt claſs, prepared after the manner 


i deſcribed in the laſt proceſs, there are tuo ways of obtaining wine, by 
' nieans-of fermentation ; but never without it; viz. either by fermenting the meal 


„ 
* 


f crude corn, or groumd- malt, for inſtance, ns with its husk; chaff or 
3 


bran, according to the method formerly deliver d, in the proceſs for - drawing © 
-the waters of fermented plants; or elſe, after the folowing manner, which er 


 hibits the art of brewing. (I.) Upon any quantity of ground- malt pour ar 


much warm water as will bring it into a kind of thin pap, or panada ; and 
let them ſtand together for the ſpace f twelve or fixteen hours, (2.) When the 
infufion is perfettly made, or the water fully ſaturated and impregnated with the 
flower of the malt; all the liquor muſt be ſuffer d to run off from the grains or 
husks, (3.) The liquor thus drawn off it afterwards to be boiled up ro a dur 


 confiſtence ; *'which the higher that is, the ſtronger, or more vindus will be the li- 


quor after | fermentation; and the fitter for keeping.” (4.) The liquor thus boiled: 
muſt, after it has been ſuffer'd to cool again, be put up, to ferment along "with 
due proportion of ale-yeaſt into casks, the apertures or bung-holes whereof are 
lightly cover d. (S.) And after the fermentation ceaſes, the liquor at to be 


Viren nith 2. The water here firſt poured upon the malt, ought not to be feald- 


1wegard thereto. 


ing · hot; much leſs ſnou'd it be in a ſtate of boiling ; for, then it wou d 
fcald the malt, or run into it hard crufty, clods or lumps, as if it were 
burnt, and ſo prevent it from giving out its virtue. But, if the water 


ber oniy moderately hot, it will imbibe, and diſſolve all the mealy part 
| hs malt, and leave nothing but the dry and chaffy husks behind. 


ter tbe liquor is fully fermented, and ſtopped down, we call it beer, ale, or 
not improperly, barley-wine; for, it will afford an inflammable ſpirit by diſ- 
riflation, having no manner of empyreuma, or tang of the fire, and not 

oſſibly to be diſtinguiſhed from the genuine ſpirit of wine. Tacitus, there- 

ore, did not [pea improperly, when he ſaid of the Germans, that they 
made a wine of malt, or prepared corn. This kind of liquor, we find, 
was not unknown to the ancients. Herodotus in Euterpe ſpeaks of it un- 
der the name of „ ix neibôr, or barley-wine. And Diodorus Siculur 
tells us, that the Greeks made a certain liquor, call'd C-, that is, 
barley-drink or beer, which was in no reſpect inferior to wine. 


3. In 


turneps, 
ſuch bulbous roots ee e 
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4. The ſubjects of the third elaſs, viz. the ſt 
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apt to: 
in diſtillarion, a neutral ſpirit, of a nature between an acid and 
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. In order to fir the ſubjeds of our ſecond claſs for this proceſs, fab he 


2 


* 


water to à due conſiſtence; which-is then commonly thought to be ob +... 


— 


mitting them 
all to fermen- 


fer ved in fer- 
enling liquors. 


. ſap 
holes. 
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winter, add one pound of honey, ſu-- 
of theſe, half the quantity of bakers- 


prepared fruits, | 


Long 
x Y 


eite, the ſubje&s of the ſecond daſs; viz. 
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ſeldom ſtand in need of any thing to make them ferment; for, they ge- 


> 11. All the vegetable bodies of t 
ue of com- mentation, and prepar d for it in the foregoing 


yeaſt to twenty e. of prepared liquor, will 
{ But, in hot countries, or ſultry ſea- 
„are, of themſelves, . apt 


— therefore, ought to be 


| theſe ſeveral claſſes, deſign'd for fer- 
manne T, ought, together 


and ſpontaneous tears of vegetables, are ſo fa 
ment, that it often proves very difficult to reſtrain or check the fermen- 

tation they fall naturally into; eſpecially if the ſeaſon be warm, and the 
juices rich: at moſt, if the weather ſnou'd 
be ſet in a warm place to make them work. 
10. The ſubje&s of the fifth claſs, viz. the | 
Juices of vegetables, require no ferment at all in the ſummer, and, but 
” eder. in the winter, to ſer them on working; leſs than an 
of ually ſuffice for 


ſons, theſe prepared juices, and eſpecially fi 
to fall into too violent a fermentation ; 


ing 


prove cold, they need 


eaſon: 


To 9 775 
128 
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we may; at a medium, during the 
gar, manna, or. yeaſt; or, in d 
What to fer- 7. So li 
S ta 
the ſecond, Rierally begin to work of their 
not be amiſs to quicken it, by 
2 little yeaſt, the lees, 
; may ſerve the turn. 
Third, 8. Tp ſubjects of 
Wo parts of plants 
k work in the ſu 
* but, in caſe an 
R than honey, or ſugar. 
Fourth, 9. The ſubjects of 
., 
ounce . 
that purpoſe in the tolde 
: abated by the contrary means. 
The general 


| begin , own e een eee ſhou'd 
prove e ing cold, or the operation p but languidly 
a | addi a ſmall proportion of a ferment, as 
or mother of wine; or, even a little ne wine 


it may 


the third claſs; alſo, vi. the prepared ſucculent 

require very little ferment, or none at all, to make them 
mmer-ſeaſon; and no large proportion in the winter? 

y at all be required, nothing will prove more ſerviceable 


the fourth (claſs; wit. the prepared recent zien 
m requiring any fer- 


only i 


* 8 « * Fi . A 
2 * 


with their ferments, to be committed to casks of oak, already ſeaſon d, 
or imbued with the ſame kind of fermented liquor, or ſome other, con- 
ſiſting of ſubtile and penetrating parts; then theſe casks, or veſſels, 


having their bung holes lightly cover'd with a thin, or ſingle cloth, and, 


being ſet in a warm place, the liquor will ferment. The mouths of the 
veſſels are thus ſlightly cover d over, that the air may have a free paſ- 


has 


(4 


hs ben 


_ © * glaſs; though, on account of their tranſparency, tis ſometime 
3 * n the lai ter, that the phenomena may the better be obſ 


e 


e in and out at them; for, they are here defign'd-to ſerve as vent 
And theſe veſſels are order'd of wood; becauſe fermentation 
is never obſery'd to be ſo well carried on in thoſe of glazed earth | 


5 or 


d 


ger 


ratory buſineſs” of fermentation; hitherto deſcribed; 


Gundel on by art; but, nature muſt now perform the reſt of 


the 
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the work; ſo that we are here only concerned to obſerve the phænomenna 
which ariſe in the operation. When, therefore, any fermentable body is 
prepared after the manner above deliyer d, and, with its due proportion 

of a ſerment, committed to a large, ſtrong. glaſs-veſſel, ſtanding in a warm 
place, (1.) The whole body of the liquor ſoon begins to ſwell, heave, 
rarify, and ſend, up little bubbles ro. the top of the veſſel, Where 
they burſt with an audible noiſe, and form into froth : now, the liquor, 
which was before tranſparent, grows opake ; and a violent uninterrupt- 

ed inteſtine motion manifeſts itſelf therein. (2.) The parts of the # 
menting fluid appear to be incredibly. elaſtic, and the motion of them 
exceeding violent. Indeed, by means of this property of fermentation, 
very terrifying and ſurprizing actions may be perform d. Thus, if a 
undred pints of mult were, on ſome warm day in autumn, to be co 
fined cloſe in a veſſel of oak above an inch thick in the ſides, and made „ er 
ever ſo tight and ſtrong by iron-hoops, yet could not this prevent the 
working of the liquor; but, in ſpice; of ſo great a reſiſtance, it wou d 
burſt che veſſel, with a report as loud as that of a cannon, And, there: 
fore, the way .to preſerve new; wine in the Kate of muſt, is £6. put jt 

up in very ſtrong, but ſmall casks, firmly cloſed on all fides; by which 
means it will be kept from fermenting ; and then it goes by the name 

of ſtum, and is an excellent ferment.  ; But, if it ſhould happen to fall 

into fermentation, the readieſt,, and only way to ſtop it, is by the fume R 
of ſulphur, gn, ſomething of Ci nature, *. (3.) A thick skin, or . 
cruſty ſcurf forms itſelf on the ſurface, thro! which the elaſtio or fer- 
menting matter is continually breaking. This cruſt appears to be the 
principal cauſe of fermentation; for, it keeps in, or 8 the ſpi- 
rituous part of the liquor from flying off: and, if it be frequently broken, 
it puts a check to the fermentation, and will often entirely Few it i 
wholly raken away. (+), This $kin, or. cruſt, which, we now call Moie- 
ers of yeaſt, gradually conſumes, and precipitates to the bottom of 4 
liquor; in which caſe, tis called by the name of fæces, or mother; an 
as this, the fluid above it immediately becomes tranſparent again, 
ceaſes to hiſs and bubble, has a very penetrating, pungent, ſpiritudus, 
or vinous ſcent. and taſte, with a mixture of acidity and ſweetneſs: and 


4 4 ii, 


now the liquor, having undergone the operation of fermentation, is be- 
come Wine. | Kerr! L $5509 


„„ e ß blnornt notion 3: . 
The vapor ariling from the liquor, during its fermentation, wüßte _ 74 
S fermentation. 


not to be approach d too near, or breathed in too great a quantity, 


” 
i ** 


„Were it not for a knowledge of this pro- | mon brimſtone, or a lighted match dip'd in it, 

perty of burning ſulphur, a and held 3 2 1 of wine 1 ns 

and vintners might frequently ſuſtain great da- ready to burſt its hoops, will calm its I 

the liquor is upon the fret; of, by ſome alte- | of gil, thrown. into a large foaming eopper of 

ration in the air, or other accident e to | boiling ſugar, rakes down its head, and prevents 
ent agiin; but, the ſmoke of a ite com- the miſcticf it might otherwiſe occalion; 
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cauſe it is highly poiſonous; and, if it proves not mortal, may, at leaſt, 
render the perſon apoplectic or paralytic. We have accounts, in the _ 
Hench and German tranſactions, of people who were immediately ſtruck 
dead, by receiving at the noſe the fumes that iſſued from large veſlels 


, % / ns np RY 
And now, if the Hquor thus fermented be ſtopp'd down cloſe, it will. 
begin to work, or feed upon, and digeſt its own lees, or mother, and 
at length conſume them; in which caſe we commonly ſay, the wine be- 
gins to ripen; and afterwards, this mother ſhoots to the ſides of the 
containing veſſel, and there appears in the form of an eſſential ſalr, 
1 „„ „„ oo / / aaa ik ents 
How perform- 12. The ſpace of time „ finiſhing the fermentation differs 
- able to_beſt ad- ith the Tubje&-matter, the teaſon of the year, the nature of the place, 
vantage. and other circumſtances; but it is known to be perfectly perform'd by 
the ſeveral phznomena juſt now mention d. As foon as ever the flow-- 
ers fall to the bottom, the  vefſel ſhou'd be bung'd down; otherwiſe 
the volatile parts wou'd fly off, and the fermented liquor become vap- 
pid and flat. In this ſtate ir ought to ſtand for ſome weeks in a cool 
place; by which means it will grow ſtronger, and more liquid: for du 
ring this time, it imbibes and conſumes its own Faces, which abound. 
| in ſubtile ſpirituous parts, and grows foft, or lofes of its acidity, by 
, throwing off its tartar. And the longer it is thus ſuffer d to ftand, the 
more ſtrength it gains; or, the mn ſpirit it will yield in diſtillation. 


130 


1 : [ 


Thus, for inſtance, as oy brew'd afford but a fmall 

_ tity of inflammable ſpirit; but, if fafter'd to remain for ſome weeks, in 

the veſſel, till they become fine and clean, they will yield a much great- 
er proportion: tho, to avoid ſo great an apparatus of veſſels as would 
then be required, mialt-liquors, brew d in order to make ſpirits, are ſel- 
dom kept, but eee after fermentation committed to the ſtill. 

And hence we are furniſh'd with the reaſon why all ſtale, vinous liquors. 

| are ſtronger, and inebriate ſooner than ſach as are new. 
It phyſical F. 13. The phyſical properties of a vinous liquor, prepared in the man- 
ed. ner above defcribed, are thoſe which follow. (I.) It will have an ine- 
briating quality, when received into the body: and nothing is pro- 
rly eſs of this quality bur what has been firſt fermented. 4 
i a perſon ſhould eat ever ſuch a quantity. of grapes, or drink ever fo 
freely of muſt, he might indeed bring a looſeneis upon himſelf by that 
meaus, but he would not be fuddled. So likewife, to take down large 
4 PRE draughts of ſweet wort, or the tincture of malt, might throw one into a 
=—_ : violent yomiting and flux; but never produce the ſymptoms of drunken- 
= | neſs. And whatever 8 as to mandrake, hemloc, poppies, 
opium, and the like; the effects they have upon the human body are ra- 
ther ſtupefying, than inebriating. But, drunkenneſs is different from 
ſtupeſaction. An over- doſe of vinous liquors firſt makes a man brisk, 

lively and joyful, or diſpoſes him to ſing, dance, and be merry; at length, 


how- 


. | | | LP "" 
14. The things that promote or encourage fermentation, are; (1.)B/uwha means 
Reſt j by . the; ſuxface may n 

2 | ED | 


1 
F. 
* a, 


- 


| s furious, raving or paralytic, and ſo he dies. But opium has 225 
5 eſe effects: it brings on a profound fleep ;. and he who has taken too 
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much of it dies lethargic. (a.] It has the faculty of heating the body; 
which ſhews us the propriety of the Roman phraſe, incalgſcere uind, to 


grow warm with: wine. Nothing appears to cool the body more than 
currants; yet the wine prepared from them is very heating. The like js 
cold; for theſe will all afford a vinous liquor. (3.) It is inflammable, 
and will mix with water. (4) It contains tartar, and affords it after 
the ſermentation is over. This tartar is the eſſential ſalt of the vege- 
table made uſe of; and differs from the lees, or mother; being reſolvable, 
by diſtillation, into a water, a ſpirit, two kinds of oil, an alkaline ſalt 


and earth. All fermented vegetables afford it, Muſt yields a feculen 


ſalr, and no tartar but if once it works ſo as to become pure wine, it will, 
in the ſpace of half a year, throw. off a clean tartar; which, therefore, ap- 
pears to be tlie effect of a perſect fermentation: and accordingly is never 
obtain d without it. (5.) It retains neither the colour, taſte, nor ſmell 
of the ſpecific: vegetable from which it was made. Fhus we have ſeen, 


ed, from what it did before. Thus: fermented bydromel, malc-liquors, 
treacle, ſugar, Ce. yield ſpirits, by, diſtillation, that cannot be diſtin- 
guiſh'd from one another. The grapes of ſome countries are as ſweet 
as honey, and ſo is their muſt before fermentation; yet. the wine pre- 


pared from either may have little or no ſweetneſs; and ſometimes even 


ain a degree of acidity, It is not eaſy to believe, that Rheniſh-wine 
ſomewhat acid and ſpirituous taſte , The aſte ney, 
malt, c. is ſweet, and their ſcent ſcarce perceivable before you commit 
them to fermentation; but, after having undergone that operation, they 
are leſs ſweet, but ſharper upon. the tongue, and affe& the noſe with a 
brisk, ſpirituous, or vindus odour. {(7,) I contains the volatile ſalt 
and oil of the vegetable, attenuated, and reduced. into one ſpirit; as 


may appear by the'chemical analyſis of a fermented ſubjest. (8): Ir 
renders the oil of the vegetable more volatile than the water. When 


an unfermented vegetable is diſtill'd, the firſt thing that comes over is 
water, and the next the eſſential oil; but the contrary is obſerved aſter 


taſte. of honey, or 


fermentation: fox, by that operation, the oil is render d more volatile of 


than rhe water andy: therefore, riſes firſt in diſtillation; having been 
broke, and — ſo ine by the pxeceding operation, as 150 to come 
over the heim, not in Arend 94 before, but as the neſt, and 
moſt. volatile part of the fermented liquor, capable of uniting with 
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AD Air tine cruſt that prevents the Foiriruous part Sin a Y (20 
A free admiſſion of the external air; ſo that it may come at the inter- 
nal parts of the fe 1 g fluid. For, according to Mr. Boyle, if 
. a fermenting liquor be put into his exhauſted receiver, che operation im- 
mediately' ceaſes. | (3.) A moderate degree of warmth ; for, tov great 
hear, and too great cold, are the bane of ſermentation. And G 
roper ſeaſon of the year; that is, when the vegetables of the ſame 
1 cles with: that made uſe of are in their bloom; for, tis then their 
fi ces are moſt in motion: actordingly- we find, when vines are in the 
blolſom, the wine of former growths will again ſpontaneouſly run into 
ſerwentation. When theſe ſeveral conditions meet, fermentation”) is pere 
form'd to the beſt advantage. 

15. The things which check or hinder” ſotwidbtarion are, ( 10 Tow 


e moderated. large a proportion of acid ſalts; ſuch as ſpirie, or oil of vitriol, oil of 


falphur pef campanam, ſpirit of falt, Ce. I hus, when any liquor fer- 
ments too violently," a ſew drops of oil put into it, or the burning a little 
ſulphur Ws or near the veſſel, will immediately check and reſtrain 
its fury. (2.) An over- proportion df fix d alkalies; ſuch are ſalt of tar- 
tar, pot acnes, or ſaponaceons bodies: (30 Terreſtrial alkalies, as chalk; 
marl, crabs- eyes, Or. (4.) A cloſe ſtopping up of the veſſel. (50 & 

1 degree of cold. (6. ) A violent degree of heat, or oonſtant motion, 
1 $ bon thicken the fermenting liquor, and render 8 rts hard to be 
1 (20), A total extraction of the air. (80 A violent 
compreſſion of the air in the veſſel; which Mr. Boe has ſhewn will ſtop 
pwr ng as Yer as takin s, of *the air 125 means IE his: 3 
70 „ £2 NA N * 
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1, LL about v WIR of an alembic an any winous e 0 3 ws | 
'in the manner of the preceding roceſs ; Iute the Junthures, e * 

mnie fre, (ſalfficient to make the | ubject- leib -draw . e. much 4 to the 

raſte runs free' from. the acid part, or wil fame aphid. 


naked fires all which/#s to be kope by ide na he a, under i om 


brunch, or inflainmable puri. eit 
2. Ia rder to make what we alla al brandy,-40 guiſh it adit om | 
* infllriviabte {pivirs,/ tis rhe pen mae rv take the lees, and 


other 


of fermented liquors; witneſs the lees of wine; which containing it in 
great plenty ought not, therefore, to be ſeparated from the wine that - 
Is deſign'd to be good. So likewiſe tis very proper, before diſtillation, 
thoroughly to mix the ſediment, the flowers, and the body of the liquor 
together; or elſe to ſet the whole, cloſe ſtopp'd up, in a cellar, or ſome 
cool place, till it has imbibed its own fæces; whence it will afford à purer, 
a ſtronger, or a more copions ſpirit, capable of being long kept without 
any ill ' ſcent. And therefore, if any wine, after long ſtanding, is deſign d 


large proportion of the ſpirit is apt to lodge itſelf in the feculent part 


for diftillation, it ought not to be drawn off the lees, but ſhou'd..be ſnoux 


in the veſſel before tis thrown into the ſtill. (3.) The alembic ſhould ©" 


not be above two thirds full; that the flatulent, exploſive matter of the 26 


liquor may not Tiſe into rhe ſtill-head; which it ſometimes does, eſpe- 
cially when urge by too large a fire, with ſo much violence as to beat 
it off, tho' a great weight be laid on to keep it down; by which acct- 

| been ſuſtain'd, (4) A piece of ſine linen ſhou d 


dent no mall loſs has 


» 
— 


* 


4 


1 


* 


be ſpread over the mouth of the alembic which may be ſtretched and 
| kept tight, by the head of the ſtill preſing and reſting thereon at the 
juncture. By this means, any foulneſs, that might otherwiſe aſcend a- 
* long with the ſpirit, will be kept back and prevented. This foulneſs is 
very apt to riſe when the liquor has not been well fermented; and is 
a 12 5 the cauſe of that diſagreeable ſcent ue ſometimes obſerve in malt- 
ſpirits. t vo Hor hes 
| When matters are thus prepared, and all rheſe cautions have been 


; follow another and this end may be obtain d by every now and then ap- 
plying the hand: to the head or body of the alembic, to feel what condition 


| but being. uſually put up into casks of oak, by di 
the wood it . loſes of its paleneſs, and in time tinges itſelf 


this is by no means natural to it, only an indication of its age or ripe- 


thus, long continued, there remains a. feculent pitchy matter, or black 
maſs 71 5 bottom of the alembic, which, being calcined in the fixe, 


che like hay 
Sue whence it appears, that fermentation is unable to deſtroy this 
alt. | | 5 e e 


Nature,virtues, 4 All fermented vegetable fluids diftill'd after this manner, and with 


of the CEE where they are neceſlary, afford different liquors at diffe- 
rent times of the operation. The firſt that runs off is pungent, pene- 
trating, heating, inflammable, exceeding volatile, or eaſier to be raiſed 
than oil or water; refreſning, inebriating, ſtupefying, and balſamic, or 
-endow.d. with. a preſervative, or embalming virtue. We call this ſpirit 
retreſhing, becauſe it proves highly ſo to perſons reduced to a languid 5 


x - 


5 
_ 


* X * 
« 7 » — 
Ee * 4 
2 Wwe | bs 45 8 


n by a dropſy; and may in that caſe be conn employ'd: 4 


though at * ſame time we muſt own, that thoſe who uſe it too freel 


commonly * hydropical. Tis ſaid to ſtupefy in this ſenſe only, that 
er any exquiſite pain ſnou d take largely of it, till he were 


if a man un 


intoxicated, he wou'd, for that time, be inſenſible of his torment. So 


likewiſe, when only a applied externally, or rubbed upon a part that is in 


it will give eaſe, or leſſen the Frey Tg RR. And laſt- 
we * it is balſamic, becauſe of the excellent faculty it has of 
bodies from corruption, for a very long ſeaſon. Thus, ah em- 


os "or Jenn, the parts of animals, whole 19 flowers, © 


c. may 
wi chout much alteration, or loſs of colour, be kept in it for ſeveral 
years. Tis an excellent thing to keep anatomical ö in; ex- 
4 of admitable 
in chi ay, where it happily cures gangrenes, mornilionticns, pu- 


cepring only tis apt to fret off the cuticula. 
0 


trid ulcers, 


1. 1 bus _ have given a ſhort, ans exact hiſtory ok e vinous bee. 


i as it may be e d either phyſically, medicinally, or che- 


mically ; we have drawn out the materials, of Iubjects 7 it; exhibited the 
conditions requiſite to fit them for it; the nature of ferments; the me- 
thods of working with them; and ſhewn the . ſpecific effect of this 


grand operation to be the 2 of an inflammable ſpirit. Whence 
we may learn the nature of muſt; wine, - brandy, ſpirit of wine, and 


all- manner of vinous liquors. According, to our doctrine, every liquor 


fitted and diſpoſed for fermentation is muſt; every duly fermented 


vegetable liquor, wine; and the ſpirit which it affords in diftillation, 


ſpirit of wine, or 2 bn likewiſe, it readily that 
there is no 22 operation naturally perform d in the human bo- 
dy analogous to this of 


fermentation, ſince no inflammable ſpirit has ever 


® + 


| hatherto, been produced by. a diſtillation of the parts of animals ; "ER 58 


on the contrary, all the diftiltations which have been perform d upon 
ſuch 222 conftantly afforded liquors of a quite different nature: - 


It ſhou'd ſeem therefore, that, either the opinion of fermentation in 
——_— 
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Exbibiting the manner of  refiifying the Inflammable Spirits 
55 3h pt obtain'd by Ft RME NTATION. e 15 
The pocef. 10 HERO the ardent ſpinit of our laſt proceſs ino 4 2 —5ð 
1 ſed with a worm and refrigeratory) whereof it ought not to fill 
above one balf, or two thirds at the moſt; and with a fire which juſt cauſes 
the ſubjelt to boil gently, draw off two thirds of the original rer or cominue 


E M Q 
_ will be vbtained the liquor called reftified ſpirit of wine an acid water, of an 
: mpleaſant Jmell and taſte, remaining behind in the ſtill, with a few ſpirituons, 

| +... and ſome unttuous parts, which were latent in the l. 


Ii cih. 2. We ſee, therefore, that unrectified, inflammable liquors conſiſt of 
three different parts; a pure ſpirit, a phlegm or water, and an unc- 
tuous acid ; the two latter whereof, in F gary degree, remain even in the 
pureſt ſpirits this proceſs can afford; tho in a conſiderably leſs quantity 

: that} betore'rheir sss... 8 
*Inconveniente. - 3. The ſpirits obtained from mealy ſubſtances, will, notwithftariding 
| this purification, retain ſomething of r nu and odour, whereof 

they may be ferfectly deprived by the proceſs immediately follow- 
ing; ſo as to become undiſtinguiſhable 5 — actual ſpirit of wine, 
or that ores from the fermented juice of grapes; and, as fome 

| members of the Royal Sucjety at London have ſhewn, altogether as excellent, 

s in every reſpect, as the moſt perfect ſpirit of that kind. © Te 


Nature of the 4. Many chemical writers aſſert, that the ſpirits of this proceſs will raiſe 
produfion. conflict with all alkaline bodies; which is true, indeed, of thoſe that 
| have a volatile acid cleaving to them, from which they were not freed 

by diſtillation. This acid it is which cauſes the commotion upon the 
mixture of ſuch ſpirits with alkalies: but the - ſpirit itſelf, properly ſo 
called, and containing nothing of an acid, will never vines. the leaft 
hoſtility with alkalies, After the ſame manner, perfectly pure ſpi- 
rit of wine, pre with alkalies, will make an efferveſcence when 
poured upon acids; tho? not as it is a ſpirit, but becauſe ſome parts of 
. the alkali, from which it was diſtilled, lodge themſelves therein. All 
1 rectified, inflammable ſpirits, when perfectly pure, are of an indifferent 
nature, and neither acid nor alkaline. 3 
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fectly pure Spirit of 
cediig PROCESS... „„ 


„Paz, 8 a6 4 f 3 dd and 4. 4% the 
mouth thereof fit . a 9 made after the manner of an "i 
— the junttures,; and diſi i with a, very gentle bea, in balne« N 
* as not to make the mater it boil, or elſe.in @ ſand-furnace, « as” as the 
ng vapor continues to trickle in long veins, or rivulets, like 1 7 the 
| fees * the glaſs-head ; but deſiſt from the operation as ſoon as ever it begins © 
La in the form- of :deuy drops and thus. yon will have. a purer ſpirit, 
F une; an unaßtii ue, unc uus and nau ſcous water remain "the, | 
bottom, as in hot proceſs - immedratel. preceding. This. operation being . ſeveral 
times repeated, uith the liquor diſtilled. over will ever) time give us 4 ſpirit 48 
2 purer and purer, and leave. a watery part behind, But when no water at 
all is left behind, the liquor, which. then. aſcends inſenfibh, without any m 
feſt figns of it upon the glaſs, either in the form of. a or oily rivulets, is called 
enen, _ ey Pore ſpirit: of wine. 234. Ai it nl 2 2988 Of ? MW "7 fo od : 
0 The word lub is Aralic, and ori niſies a thin bro tres marr, 
to its utmoſt perſection; tis uſed. a originally 8 in two 5 SIS 2 8 
ſes; and ſtands for a . AS ae powder, as well as this peried 
ſpirit of wine. To depurate or purify. 9 ſpirits, as much as 
poſſible that.is; to ſeparate them from their acid and Ade h a which 
obſtinately adhere chereto, there are theſ two ways. The firſt by gently 
diſtillingthem,.without any addition, in very tall Ke ſo. 208 on ws fine, 
volatile part thereof may come over; which is the bulineſs of our” 
preſent proceſs ;.and this in great meaſure deprives. them of their water, 
but not of cheit᷑ acid ; for that becoming more volatile b repeated dis” 
ſtillations, always aſcends readily along with the ſpirit... 1 th he ſecond: 
method, which we reſerve for: the next 22 8 is 4 {ulated to rake, 
away this acid part of inſlam ble {pi ri ts; and i #4 d the, method of ; 
denen 1 5 85 5 fi 
. But Aker all our labout, the: ne" will not be entitely* 8 
Erin acid and aqueous parts. I have myſelf diſtilled ; it-ſeventeen times — wg * 
you and ſtill to the laſt it has left 4 nauſeous liquor at the bottom of the 
: - The, operation. perform d in this manner e o exceſſive redi-" 
ous; ir night fave much time, and ſeſſen the expence, if a proper . 
were here i Me. 1 3 a very 88. bent, 10 tube. 'of co © og. 
| u 
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ſupplying the place of the ſtill- head, and joining with the worm that 
paſſes through the refrigerat . | 


Ways of exe: * There are three | ways ws examining rhe purit: of our alcohol. 
mining the pu- (1.) If it be totally inflammable, without leaving the leaſt moiſture in 
CTTVVVTTTT he hi 


* 


* © * 
n 4 S754 


8 8 4 4 
Its nature, 
qualities, vir - 


tus, and uſes. f. 


der moiſt, an 


= 


is ud inſallibie proof; becauſe a ſmall proportion of water might calily | 
be pn i pk df rg by the heat of the Ons ſpirir. (2.) For the "(4 | 
reaſon, the trial of gun-powder cannot be depended apon :. an ardent 
17 may be ſo far inflammable as when lighted up, to burn dry, and at 
aff, ſer fife- ro the gun-powder, whereon it was poured; and yer'.gon= 
pr ith: p Emer o e tho” not enough to keep the paw- 
preyent its exploſion. (3.) But the moſt certain teſt f 
its purity is, if it win communicate no mo ; nor in the leaſt diſſolve 
perfectly dry ſugar, fatt, or fix'd alkali ; but leave them untonched, and 
no way altered. T is criterion is infallible; for were the leaſt drop of 
rater to be harboar'd in the ſpirit, it would preſentiy be attracted by 
ach faline bodies; as the magnet attracts iren; provided they were 
thrown into it hot and dry. © Thus, if a little ſpirit of wine be 
poured upon a few 2 if hot and well-dried ſalt 'of tartar, placed 
in ſome pure veſſel; the alt prefently imbibes and faturates itſelf with the 
aqueous parts thereof, retents, and runs, in form of a liquor. And 


hence we ſee the reaſon why, among the chemiſts, à dry, fine powder, 


Liar ＋ 6 not wet the fingers, is called alcuboſ, as well as perfectly pure 
r ˙ . „000 5 | 
Wm The product of our preſent proceſs is a very volatile, fubtile, ine- 
briating, heating, and totally inflammable liquor, endowed with a bal- 
amic - virtue, . whereby-. it preſerves bodies from putrefactien; tis 
ſo an admirable ſtyptic, firongly coagulating all the juices of the hu- 
man body, and faddenty conf 85 ting wounds, without leaving the ap- 
carance of a cicatrix. Tis capable of being mix d with water, eil, 
and both acid and alkaline faks; from all which it may again be ſepa- 
rated by a gentle heat: ſb that it appears to be the vegetable wa- 
ter of philo ophers, inca te of wetting the hands; a property which. 
Ae to no other ſſujd except, that mineral water, quick-ſilver. 
is very remarkable, that tho it may be made to mix with all 


kinds of falt, yet no art can p ently unite it with oil of tar- 
tar, per deliquium For tho" you ſhould ftrongly ſnake it therewith for 
twenty-four hours together, till they appear to be perfectly blended: ; 


| as ſoon as ever. the motion ceaſes, th y fly aſunder, and continue 
rn Nay, I have faſtened a mixture 


| "theſe two to the ſails: 
of a wind- mill; by the whirling motion whereof, they have for a long 
time been ſucceſſively ſhook together, wirhout being at all able to unire- 
them permanently. But this is more particularly true of that ſpirit which 


. has, been rectified from alkalies: | And of all the liquors. aſfonded by. 


1 1 7 egetabler. „ 


; aloohl is the hardeſt to work any change upon. This ſpigie.+. 


c__ is "4 exceeding volatile, that if a quantity of it were to be thrown, 
up hes thn is a hot room, ſcarce a drop thereof would fall upon the 
— but it would almoſt wholly remain floating aloft; as being the 
ſubtile of all the knoun ſulphureous liquors. Tis ſo ine- 
briating, that if drank imprudently, tho when it has not been rectiſied, 
or in a large quantity, it ſoon proves mortal, as we e a find, by 
9 the blood, and inducing an apoplexy, whereo drunkenneſs 1 is. 
- 11 Its balſamic virtue admirably, fits for the preſervation of ani - 
r vegetable bodies immerſed therein; which it ſo embalms, as to 
—_ them retain, their natural appearance for many ages: tho it 
does not perform this office ſo well in ſome reſinous plants ; becauſe. 
diſſolving their unctuous parts, it in time deprives them 1 their — my 
and irſelf thereb y becomes thick and - turbid... Pu birds, inſects, &. 
being firſt ſteeped. for a few 5 then ein, and a frerwaxds ſuſpended: 
in. a freſh parcel, may be preſerved, with all their colours, in great pero, 
fection. Its ſtyptic quality i is ſo great, that bein "gs Walen to the mouths 
of any bleeding veſſels, it aſs — ſtops the by coagulating the 
blood; yet without cauſing an eſchar, as vitriol and other potential cau=; 
teries always do, Upon which account; we: gan ſafely apply it to the 
ner vous, tendinous and moſt ſenſible pants of f the body; where the com- 
mon ſtyptics are not to he truſted. When theſe tender organs are wounds: 
ed, our alcoliol has a wonderful effect; being applied — 5 pledgets of 
lint. Hence it appears, that pure ſpirit of wine is not an aperitive or 
diſcutient medicine, as it has been yulgazly ſuppoſed; for then it would! - . 
never coagulate all. the juices of che body, as we ſind ir N 
does. Thus it inftantly turns the ſaliva, the nn of: — hw . 
A . r K n bar gen n il 
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ceſe,/which diſcover's! patticular- 


produftion, 


ſo light and volatile, as ſooner, to be diſſipated by the heat of that 
part, than enter the pores thereof by its gravity, To as to excite . 
the, ſenſation of taſte. This alſo, by participating of the ad- 
dition wherewith' it is prepared, retains' fomething ' of an alkaline 
nature; ſo as to cauſe an efferveſcence upon mixing with acids. It 
may, however, be freed from this alkaline part, by gently diſtilling it 
over again from a due proportion of oil of vitriol; tho in thiscaſe there 
is danger that the acid will predominate, ſo as to exerciſe an hoſtility 
with alkalies, when the ſpirit ny 9-4 upon them. Nor does there ſeem - 
to 2 way yet diſcovèered; of perfectly freeing the two alcohols from 
their Rübberisg acid nd EM. is A Be Is owt 
Nature of ib 4. Hence we ſee. tis much more difficult to purify fermented” ſpirits, 
Neratian. than is uſually imagined ; for how often ſoever they are diſtilled per ſe, 
they conſtantiy carry over with them ſome proportion of an acid; and 
| | » © . 


kane - Swhen, 


J. There remain two effects, or productions of fermentation; which tradudion le 
we are ſtill to conſider; viz. vinegar and tartar. In order to underſtand — | 
the formation of theſe, we muſt take notice, that when a ripe vegeta- © fermen 


R 


ble juice, as that of grapes, for inſtance, is firſt expreſſed, it preſently of * 


inſide of the veſſel therewith. This ſaline matter, or tartar, is really no 
more than the eſſential falt of the fermented juice of grapes; and is ne- 
ver afforded by muſt. It alſo contains no inconſiderabſe proportion of an 
earthy ſubſtance; ſo that it will not readily diſſolve in water. The 
longer any wine remains in the hogſhead, the more tartar it throws 


% 


off, provided the veſſel be kept full; and this whole quantity of wine 


being at length drawn off, and freſh ſubſtituted for it, the cruſt wherewith / 


the veſſel was lined, gradually increaſes in thickneſs, fo as to render it 


neceſſary, or advantageous to break it away. But if, when this tartar is 
once form'd, the veſſel be well and frequently ſhook, ſo as to mix the wine 
and the tartar together, they will begin to ferment afreſh, the tartar - 


will diſſolve, and become more ſubtile, and the wine be converted into 


; vinegar 5 upon which all the inflammable ſpirit of the wine is ſo chan ; 


as to appear no more in its own form. The origin, or production 


of this vi ecome.firſt to conſid | 
this vinegar- we con 0 be ©. > 
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 Exhibiting the origin and production of VIE SAR, from li. 
FJuuors turn d into Wine by FERMENTATION, 

b. its onn fave,” 

* flowers, or ferment, and its tartar, firſt reduced to powder, or elſe with. 

tze acid and auſtere ſtalks of the vegetable. from whence the wine was obtain d, 

which hold. à large proportion of tartar, and the whole being kept frequently 

1 firring in a veſſel which haf formerly held vinegar, or ſet in a warm place 
75 full of the fteams of the ſame, will begin to ferment a-new, conceive heat, 


The proceſs. x, M NT. manner of vinous liquor being. mixed with. its own face 


# 


grow ſour by degrees, and Joon after turn into vinegar. © © 
. u ſubje;, 2. The remote ſubjects of acetous fermentation are the ſame with 
= thoſe of the vinous ; but the immediate ſubjects of it are all kinds of vege- 
T table-juices, after they have once undergone that fermentation, which re- 
duces them to wine: for tis abſolutely impoſſible to make vinegar of muſt, _ 
the crude juice of grapes, or other ripe fruits, without the aſſiſtance . 
8 tion. bon Pl 1 3 iis v3 to ab: 
--3- The proper ferments for this operation, whereby vinegar. is pre- 
d, are (1 The faces of all acid ow, (2.) The TS of vinegar. 
3.) Pulveriz'd tartar ; eſpecially. that of Rheniſb wine, or the cream or 
2 thereof. (4;) Vi N (5) An ones ay well drench-. 
wich vinegar ; or one that has long been employed to contain it. 
(6. Wine that has often been mite] with its — feces... (7.) The 
twigs of vines; and the ſtalks of grapes, currants, cherries, or other 
vegetables, of an acid and auſtere taſte. (8.) Baker's leaven, after it. is 
turned acid. (5.) And, laſtly, all manner of ferments compounded. of 
* thoſe already mentioned, N ee Hig woos ooliaaer- german 20s bo 
Fals. 4. Vinggar is p produdtion: of nature, but a creature of art; for ver- 
; Juice; the juices af ei trona, lemmons, and the like native acids, are.improperly 
ſaid to he natural: vinegars ; becanſe, when diſtilled, they afford nothing 
1 but a vappid water; whereas, tis the property of a vinegar ta yield 
Bs Auen, an acid ſpirit by diſtillation. „ „ . 
eee 7 con- 5. In France they have a different method of making vinegar, from 
75 — 


The matters 
* ſerving to pro- 5 


amore . 


zro- that defcribed in our preſent proceſs. They take two very large 
oaken veſſels, the larger the better, open at the top, in each whereof 
they place a wooden grate, within a foot of the bottom. Upon theſe 
zrates they firſt lay twigs, or the cuttings of vines; and afterwards the 
Ralks of the branches, without the grapes themſelves, or their ſtones, - 
in, the; whole pile reaches within a foot of the brims of the 3 85 
bs i TTT 
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Then they fill one of | theſe "veſſels with wine, to the very top, and 
but half fill the other; then with liquor drawn our of the full yeſ- 
ſel, fill up that which was only half full before; dail repeating the 
fame operation, and pouring the liquor back from one veſſel to the other; 
that each of them is full, and half full by turns. When this pro | 
ceſs has been continued for two or three days, a degree of heat 
will ariſe in the veſſel which is then but half full, and increafe for 
ſeveral days ſucceffirely, without any appearance of the like in che 
veſſel which happens to be full during thoſe days; the liquor 
whereof will ſtill remain cool: and as ſoon as the heat ceaſes in the veſ- 
ſel that is half full, the vinegar is prepared; which, in the fummer, hap< 
pens upon the fourreenth or fifteenth day from the beginning; but 
in the winter, the fermentation proceeds much flower; fo that they 
are obliged to forward it by artificial warmth, or the uſe of ftoves. 
But when the weather is exceeding hot, the liquor ought to be pour- 
ed off from the full veſſel into the other, twice a day; otherwiſe the 
liquor would be over-heared, and the fermentation prove too firon whence 
the ſpirituous parts would fly away, and leave a vappid wine, inflead- of 
vinegar, behind. The full veſſel is always to be left open ar the top, 
but the mouth of the other muft be cloſed' with a cover of wood, 
in order the better to keep down and fix the ſþiric in che body of | 
the Hquor ; for otherwiſe it might eaſily fly off in che heat of fer- = 
mentation. The veffel that is only half fall ſeems to grow hot father » 3 
than the other, becauſe it contains a much grearer quantity of vine-' -- : 
twigs and ſtalks than that, in proportion to the liquor, above which 
the pile riſing to a conſiderable height, conceives heat the more, and 
ſe conveys it ro The wine d. 8 
6. This operation is conſtantly. obſerved to proceed according to decording ro 
the following rules. (r.) The moſt enerous, unctuous, ſtrong, and te 
full-bodied wines, afford the beſt and if vinegar; but the weak, . e. 
thin wines, the moſt poor and vappid. Tis therefore a great mi- be 
ſtake to imagine that vinegar is nothing but corrupted wine, as. 
there are many. who perfaade- themſelves, For the ſpirit of the wine 
does not fly: off. in the operation, but is fixed in the acid. (2) The 
wine, in 8 to che ftate of vinegar, depofites or throws off a 
fat oily ſubſtance to the fides and bottom. of rhe containing vellel, 
as alſo to the twigs and ſtalks, infuſed therein „ whereby th 
all appear to be caſed over, as it were with. ſoap. (3.) Unleſs 
this unctuous fubſtance be quite cleared away, once a ; ear, the 
wine will grow vappid, or tur to a_liquor that is neither vinegar nor 
wine. But this is by no means to be done with hot water, but ſuch 
as is cold and that with the greateſt expedition, left it ſhould. diſ- 
folve and extract the acid falrs, or ferment, lodged in the pores of 
the veſſels and ingredients; whereby they would become unfit for the 
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purpoſe of making vinegar; any longer; for inſtead thereof, they would 
then turn the wine into a kind of oleaginous liquor, (4.) The oft- 
ner the ſame. ſtalks, and twigs have been uſed in the making of vi⸗ 
negar, the better they are fitted for the work, and carry. it on to 
the greater advantage; becauſe they every time imbibe a part of the 
vinegar, during the proceſs, and retain the ferment, lodged therein, 
for future operations. For which reaſon they ought not to be thrown 
away as uſeleſs every year, but only to be cleanſed of their unctu- 
ous matter; which then fits them for farther ſervice. And the ſame is 
How pee, 7. The vinegar prepared, after the manner of our proceſs, from malt. 
i ae liquors, or beer, provided they be good, differ in no reſpect from that 
of wine; tho we commonly find it weaker: but this is not owing to 
the nature of the ſubject, but to its lowneſs of body and want of ſtrength. 
Strong beer, well brew d, and duly fermented, map be made to afford 
as good rinegar as the richeſt wines ; the inflammable ſpirit and tartar: 
b oh lun 2/8 end arts 
The Thingsthae _8, The things which encourage and promote the acetous fermenta- 
forwardit. tion, are, (1.) Warmth. (2.) Admiſſion of the air. (3.) Frequent mo- 
den, (4) The addition of che hot.,aromatics ; ſuch as pepper, 
| _ ginger, galangal, Oc. which being added to the. fermenting liquor, in 
£ . | the proportion of a dram to 2 ; pint, will make the vinegar exceed- 
; ing ſtrong and pungent. _ But in France they never uſe any ſpice to their 
. vinegar ; becauſe, tho it makes them ſtronger, it changes their nature. 
Theſe that check 9+ This fermentation is check d by all the fame means that re- 
| | ic. ſtrain the vinous kind, except concuſſive motion; which is here ſo far 
= + +414, + From being an impediment, that it greatly ſerves. to promote and for- 


* 
1 % ; 
« 


wurd the working. 


Its fical ef. 10. The effects of our. acerous fer mentation, . w he a compleatly per- 
feats. formed and ended, are, (1.) The production of vinegar; | or an 24 
| volatile, penetrating, unctuous liquor, that makes an efferveſcence with 


. alkalies, cools the human body, prevents the effects of drunkenneſs 
therein, greatly excifes and refreſhes, the brain, ſpirits, , or neryes, 

and prevents all manner of corruption and putrefaction. Pis alſo 

atttenuatin . aeg, ſudorific, diuretic, abſterſiye, antipeſtilential, 
5 1 200 allayer of inflammations, and a preſent remedy in 


apoplectic and lethargic diſorders. (2.) A., converſion of the inflam- 
mable, vinous 15 85 into ſuch as will extinguiſh fire. This property is very 
e matkable. Wehave n that all wines, by diſtillation, afford an 


inflammable, unctuous ſpirit; but 
in the ſame. manner, they yield. nothing of that kind. And yet 
the inflammable part of the wine does not exhale in the operation, 
. dur ſtill remains in the yinegar.. . For wine once deprived of its 
15 | Woe ſpirit, can never be converted into vinegar : df _ 
F wits | > | ſtantly 


ut if again fermented into vinegar, and treat- 


* . "I ”" — EE POR . 9 
"DIE We 7 ; Y 
: r * : 
* - A 5 5 
5 


— 


„ TY 


Proceſſer upon Vegetables. 
ſtantly find, that the more the wine abounds with ſpirits, the ſtronger 
and better is the vinegar made thereof. Whence we infer, that thoſe 


ſpirits are, by this ſecond fermentation, ſo fixed and united with the 


Sid of che tartar; as 2 to diſappear in their omn form. That 
1 in the vinegar. is plain from hence, that bß ß; 


they are actually lod; 
a certain art, tis poſſible to recover them, or produce ardent ſpirits 
therefrom. And this ſhews us the reaſon why the- veſſel above- 
mentioned, which, in the French. manner of preparing vinegar, is only 
half full, is daily to be kept filling up out of the other that is quite 
full; viz. to extinguiſn or allay the too great heat in the liquor, by 
the cool wine of the latter; leſt the ſpirits we are ſpeaking of, 


thereby be made to evaporate, aſter the manner. of diſtillation. (30 A 


conſumprion or diſappearance of the matter of the eſſential ſalt, or 
tartar, which is latent in crude - vegetables, as we ſaw in our ſeventh 
proceſs, ſucceeded: by an exceeding ſtrong vinegar, after the materials 
have once disburthened themſelves of a very great quantity of oil, 


which runs from them through the wooden grates, placed near the 


bottom of the large veſſels abovementioned; upon which the falts 
preſently unite with the aqueous and ſpirituous parts, and all t 
ther turn ſour by means of the new commotion: and this bei 
once done, no more tartar is for ever after depoſited or thrown off by the 


vinegar. It might indeed feem probable, that when the oil was once 


ſeparated from the wine, it ſhould! yield the greater quantity of 
tarxtar; the direct contrary whereof is true: and yet the tartar does not 
any way go off, but ſtill remains in the liquor, where with it is now 
more intimately; united, and in a greater proportion, on account of the ab- 
ſence of the oil. Whence it is not without reaſon that vinegar has by 
the antient chemiſts been called fluid, or volatile tartar, Indeed we may 
readily make vinegar ſrom tartar; and conſtantly find that the more of 
ir we employ in the preparation, the ſtronger our vinegar proves. In 


effect, vinegar is no more than the eſſential ſalt of wine, made more 


acid and volatile by a new fermentation; and intimately mixed with the 
ſpirituous, aqueous and oleaginous parts of the fame. And if tar- 
tar be recovered from vinegar; it proves of a different; ſpecies from 


chat of wine. (4) A diſpofition of this vinegar to afford its phlegm for 


the firſt liquor in diſtillation; ſo that here the ſpirit appears to be fixed 
in the ſubject: as on the contrary it lies looſe in wine, and | readily 
comes over _ when: _ eee, to the _ Ia wine, 
the ſpirit is much more volatile than the aqueous part; but in vinega 
| e and more cloſely joined with the diſſolved tartar. Fagan, 
indeed; in his Medulla Chemica, aſſerts the direct contrary; and will 
needs have it, that an inflammable ſpirit riſes: firſt in the diſtilla- 
tion of vinegar. But for my own part, I could never ſind this to be 
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the caſe. And tis probable, that in why ag ns uſe, = 5 
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Proceſſes 'upon Vegetables.” 
of perfect vinegar, but ſuch as was in a middle ſtate between that and 


wine; having not yet undergone its due degree of fermentation. 


Medicinal vi- 11. We have already enumerated the phyſical and medicinal properties 


ee; and uſes of of vinegar; the moſt exceptionable whereof are its being unctuous, pe- 


the production 


netrating, attenuating, or inciding, ſtimulating, preſervative from cor- 
ruption, antiphlogiſtie, ſudorific, antipeſtilential, and curative” of drun- 
keneſs. We call it unctuous, becauſe in diſtillation it condenſes not 
into drops like water, but trickles down the ſides of the veſſel in 
protuberant rivulets, like oil. Tis ſo penetrating as to paſs the thick- 
eſt filtre, without the leaſt diminution of its virtues. Scarce any thing is 
more artenuating or inciding than vinegar, boiled up with honey, and 
diluted with a dne proportion of water. This, I own, is contrary to 
the common opinion] for vinegar is 3 thought to coagulate rather 
than attenuate the blood : but on account of its inciding virtue, tis high- 
4y uſeful in che ſmall-pox, the plague; and burning-fevers, where the 


blood and juices are too thick and viſcid; or where the humors tend to 
putrefaction. And when thus prepared, and taken down warm, it like- 


wiſe proves an uſeful diaphoretic. Hence Diaſcorides and Theophraſtus 
greatly recommend the uſe thereof in many acute caſes; as particular- 
ly in the pleurify, the peripneumonia, diſtempers from all vegetable- 
or mineral poiſons, and the bites of venomous creatures, and even that 


of the mad dog. Its ſtimulating virtue appears from hence, that it im- 
mediately raiſes ſuch as are languid, lethargic, and apople&ic, more 


powerfully than the ſcent of the ſpirit of hartfhorn, ſal-ammoniac,@c. For 


which purpoſe we need only dip a linen rag therein, and apply it cloſe 


to the mouth and noſtrils; and by this means I have frequently reco— | 


vered perſons from fainting- fits, and preſerved them from falling into 


the like. I have likewiſe had experience of the ſame remedy in lethargic 


caſes, proceeding from taking of too large doſes of opium. And it will 


_ alſo ſeldom fail in the ſyncope; or even in convulſive and hyfteric fits. Its 


preſervarive or'balſamic virtue is ſo great, that being uſed inſtead of ſalt, 
it will for ſeveral weeks preſerve: fleth ſweet, in the heat of ſummer; 


* 


tho it be only wrapped up in a linen- cloth, firſt made wet therewith. 


And the ſame virtue it appears to exerciſe in the human body, when 
an inflammatory diſtemper is bringing a general corruption upon the juices. 


is ſo good an antiphlogiſtic; or fo powerful a medicine in caſes of in- 


flammation, burning fevers, --phlegmons, Cc. that poſſibly we are not 


poſſeſſed of its equal. For this purpoſe twas uſed in all acute caſes, and 
particularly being mixed with honey, in the phie, and: other conſumptions, 
or corruptions of the body. It alſo Le a wonderful ſaſe ſudoriſic, 
being of a refrigerating nature, and therefore higlily proper to be given 


in inflammatory fevers, wherein tis ſo effectual, that when no other 
medicine can procure a ſweat, this will rarely fail to do it. Vinegar 
alſo is juſtly eſteemed for its antipeſtilential . virtues, both as a pre- 
ſervatixe from the firſt attack of the plague, and the cure thereof, after 


— 
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it has ſeized the perſon. - . Slivius took two ſpoonfuls of ir every morning, 


remain d perfectly free from every 99 — of the Adee but ik 


he ever happen d to miſs. taking his doſe. before he venture 


d abroad, he 


% 


was preſently. ſeized, with a pain in his head. And Diemerbroeck appears 
ro have given hich grone eee e 


wherein as a phyſician, he was diligently employ d. Laſtly, it is ſome- 


what ſtrange, that a pk the baſis whereof is wine, ſhou'd N a 


or remedy the effects of drunkeneſs; and this the more powerfully, the 


ſtronger or more ſpirituous the wine from whence it was prepared. ' If 


* 


a perſon ſo drunk with wine, that he is, in a manner, quite tupe 
or Trender'd apoplectic or lethargic, takes but a ſpoonful or two had, 


for a time. And it is very remarkable, that thoſe wines which afford 
the greateſt quantity of vinegar, are leſs apt to inebriate than othe 


Thus Rheniſb, which yields a copious. vinegar, is much leſs apt to 2 


Run 


negar; he will thereby be immediately rouzed, and brought to himſelf * 


order the head than H ench wine; tho, by diſtillation, the former affords 
V 


» 


#4 


more inflammable ſpirit. chan the latter. 
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gentle heat; "this 


ec pure. (z.) If, after'one'quiarter of 


will riſe, capable of extinguiſhing fire and this will continue to" come wwer cl 
only a twentieth part of the original quantity of the vinegar remains in the cu 


thin G is of a very acid, and fat oleaginous nature, and may not im- 
be 
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properly be called the rob, or ſapa of vinegar; or if the' operation” be ſome» + 
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| what longer continued, till the remainder comes to the confiſtence of - honey, the 


oxtratt thereof. (5 ) The re. being now augmented as much as the 'glaſſes wal 


bear, there will come over firſt a very ſtrong acid, and afterwards a copious, thick, . 
Back,” ferid, empyreumatical oil, like thut F tartar. (G.) Aud laſt hy, what 
now remains. behind is att acid, feculent matter, which, being cakin'd t0-white 
CGG 


The cautions i: 2. This proceſs proves very tedious, if thus carried on in glaſs veſſels, 


requires. 


when, if we go to haſten it, we may chance to break them; *twou'd be 


very convenient, for the fake of difpatch, or when a large quantity is 


to be diſtinl'd, if it were perform'd in a common alembie; but then the 


- head muſt be of glaſs: for, the ſtrong acid that afcends in diſtilla- 


The doarine it 
affords. 


tion, wou'd preſently corrode one of x Lin and mixing itſelf therewith, 
turn of a green colour. And indeed, notwithſtanding the glaſs-head, 
the liquor barely by waſhing the ſides, or upper part of the alembic, or 
2 the ſtill, will carry off particles enough to give it a metalline taſte. 

3. It appears from our n that the acetous fermenta- 
tion does not ſeparate, or ſet free an inflammable ſpirit from its ſubject, 


ſo as to let it riſe in diſtillation, as we ſee in the vinous kind of fer- 


mentation; but keeps it mix d, and ſtrictly united with the acid ſalts of 
the tartar, fo that it now no longer appears diſtinct, or in its own proper 


form. But tis 77 obſervable, that if vinegar be boil'd upon lead, and 
rom it in a tall cucurbit, the metal, which is greatly 


Srl in a tall cucurbit, the 
diſpoſed to 9 11 vinegar, will thereby be diffoly'd into a ſugar, or 


vitriol of lead, in the operation affords firſt a water, or phlegm, 
and afterwards a liquor, and red kind of oil, totally inflammable. Some 


there are, who pretend that this oil is the ſulphur of the lead; but in re- 


aliey, ie proceeds from the vinegar: for, the Sacchayum Sarum is only 
the pure metalline part of the lead, aſſociated with the acid of the vi- 


negar ico that particular glebe, according to che nature of ſuch bodies. 
By diſtillation the vinegar is freed from its aqueous parts, upon which 
the lead ſtrongiy attracts the remaining acid, and ſtrictiy unites it to it- 
ſelf ; ſo as readily to let go the dil that was latent in the liquor left be- 
hind in the cucurbit. This Tame oil, which one wou'd not expect to be ſo 
eopiguſſy contain d in vinegar, is in wine ſo broke and attennated, ay 


preſently to riſe ſirſt in the form of an inflammable ſpirit by diſtillation, 


capable. of mining with water. But in vinegar, the tartareous matten 


* 


being didalyed in this ſubtile oi, ſo fixes it, as to make it entirely dif- 


pehr, till forcibly. We erefrom. by art; as in the diftillation 


of Secrharwm, Saturn, Vinegar, therefore, ,js a farther production of art 


than wine; and appears to be the intimate combination, and ſtrict u- 
nien of all the active principles that are lodge d in the fubject from 
which it is prepared and conſequently, its medicinal virtues are great- 
er than thoſe. of wine ; as being, in Leaſh N46. - 
late, oily falt. 1 . T WY ASST 
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Ss WE The virtues of all the acid liquors diſtill'd over in this proceſs, are Virtue: and uſes | | 


much the ſame with thoſe of the vinegar itſelf, being only of a mores te 
penetrating, and volatile nature; becauſe they are, by the operation, de- 


-prived of their earthy. part. They otherwiſe differ only with regard to 
their degrees of acidity, wherein they conſtantly obſerve this rule, which 
is common to all acids, that the greater violence of fire they require to 
raiſe them, the ſtronger BY prove; and this holds likewiſe in the dif- 
tillation of woods. Theſe ſeveral productions are all capable of mi xing 
one with another; and none of them contain any portion of an inflam- 
mable ſpirit. The extract, indeed, will burn in the fire; but this it 
does upon account of its oily, not its ſpirituous nature; being, in effect, 
a ſtrong ſoap, conſiſting of ſharp acid particles: and, upon. calcination, it 
affords a very corroſive. alkaline falt. Nor can ſtronger alkalies be pof- 
ſibly e than what are afforded by vinegar. This extract is ac- 
counted an admirable medicine in the plague, and all peſtilential diſor- 

ders, and ſuch caſes as proceed from an alkaline e in che bo- 
dy. Tis alſo good in inflammations, a proper medicine to force a 
ſweat in burning fevers, and in ſhort, one of the beſt ſaponaceous bo- 


dies we have in acute diſeaſes, upon account of its acidity; but, being 


of an unpleaſant taſte, it ought, when taken, to be mix d up with ſyrup 
ſugar, or the like. The ſpirit of vinegar likewiſe, which comes over 2 
cond in our preſent proceſs, is an excellent medieine, when taken warm, 
ſo as to promote ſwear, in all caſes of poiſons, whether external or in- 
ternal ; and particularly good againſt the bites of venomous animals, as: 
that of the mad dog, Oc. And if any of the corroſive, deleterious poi- 
ſons, ſuch as euphorbium, white hellebore, Cc. be boiled therein, they loſe 
of their force, and become harmleſs to the body. | 
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T coſe, imo a moderately. tall cucurbit, - fitted with - a proper head, and 
Aiſtil, ꝛuith à «gentle fre till aus Half of the ee quantity. be come over; 
all which will prove to be a weak-and | dilute: acid, like the firſt ruming the pre 
ceding proceſs ;." and. Jeaue. behind in che cucurlit an exceeding ſparp and pam 


derous acid, which we call the rectiſſed ſpirit -of vinegar, and id always :the - 
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Its nature. 2. Hence it appears, that the rectification of acetous liquors is the 
very reverſe of that of the vinous. All wines or inflammable liquors totally 
loſe their ſpirir by boiling; but vinegar becomes ſtronger by the ſame 
. means, as being only deprived of its phlegm in the operation; for, the 
„„ _ acid {alt of the vinegar is too heavy to riſe with a moderate degree of 
beat. We muſt own indeed, that if fiſh, fleſh, bones, Cc. be boil'd'to- 
*  _ gether with the vinegar, it thereby loſes of its ſtrength; but this pro- 
ceeds from the gelly of the ingredients: for growing ſoft, they afford a 
mucilaginous or unctuous matter, that blunts, or ſheathes the points of 
the acid ſalts in the liquor; and fo render it lefs pungent upon the 
tongue. But vinegar, of itſelf, always "increaſes its acidity by coction, 
dhe continued 'almoſt to dryneſs; but, after this, it begins to loſe of | 


5 its acid nature, and turn to an alkali. : | | 
3. Tho” all that comes over from the vinegar, in the preceding pro- 


ceſs, ſhou'd be rectiſied, or treated in the manner of the preſent pro- 
© ceſs, not the leaſt quantity of an inflammable ſpirit wou'd thereby be 
. obtain'd;: but the oftener the operation is repeated with the acid ſpi- 
| 1 1 18 EET © : 


TY Fit the ſtronger, and more acid it will grow. „» 
te of the pro- 4. The rectified ſpirit of vinegar is of ule in all the ſolutions of 
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The' proceſs. 1. 1 Po N a proper quantity of common verdigreaſe pour four times its 
EE | weight of the ſtrongeſt, reflified ſpirit of vinegar, and digeſt them to- 
gether, for the ſpace of four and rwenty hours, uith a degree of heat little lower 
than that of ebullition ; the veſſel being, during thut time, kept frequently mu- 
ing; by which meant the ſpirit ¶ vinegar will acquire an Wo pleaſant 
green colonr/. (2.) -T his | liquor being decanted" clear: off from be faces 
F the werdigreaſe;: let freſb ſpirit of. vinegar; be poured, thereon, and the digeſtion 
| be repeated, till the vinegar no longer colours itſelf, or gains any green tiufture / 
Fm the remaining metalline matter. The ſeveral liquors being now all mix'd- 
24” rogether, paſs under the name of the acid tintture of copper. (3:): This tinflure. 
bBiving been © filtred thru cap=paper; it afterwards t0 b throtun into a cucurbit, 
Nite "with a proper head, and diſtilld 'over with a "gentle heat, till the © 
ſurface ¶ the remaining \ liquor begin to form "itſelf into avpellicule.” But al! 
rde Mor "that tiſes by this mieans will be chiefly aqueous," and prove flat, nan. 
VNPeou, and ſomething acid upon the tongue. (4 Mut now' remains behind 
| being placed in a cool cellar," will, in a day's time, ſhoot into fine - tranſparent 
* * » eryſtals, of a beautiful green, nut unlike the emerald, to the fides of the containing 
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veſſel; which cryſtals go by the name of diſtilbd verdigreaſe ; and that part of 
the liquor which remains unchanged after the formation of theſe green cryſtals, 
being again exhaled to à pellicule, will now ſhoot after the ſame manner; and 
if the operation be often enough repeated, no liquor will be left untranſmuted into 
the like. (5.) Theſe cryſtals being thrown dry into a pure cucurbit, or glaſs re- 
tort, and diſtilld with degrees of fire, up to the higheſt that can be given in 
ſand, or till the remaining matter be 'perfeftly dry; there will come over an 


exceeding ponderous, faut, and violently ſtrong, penetrating liquor, containing a 
more copious acid, with the leaſt proportion of phlegm, than can by any other 


art be obtain d from vinegar ; whereof it is the ſpirit  reftified from verdigreaſe 


or copper. (G.) What is left behind at the bottom of the cucurbit or retort, 
appears to be no more than a dry powder ; which, by fufion, will return to per- 


85 Verdigrea : aſe is here-made choice of, as being che ſtrong eſt metal line Nature of the 
attractive, or magnet of the acid of vinegar we know; and readily turn» A n. 


ing with it into a metalline glebe, at the ſame time that it does not in the 
leaſt deſtroy, impair, or change its nature; but leaves it perfectly unal- 
ter d, and ready to be drawn away from it again by diſtiation. Other 
metals indeed, as well as copper, wou'd do the like, but with more 


trouble and difficulty; whilſt the copper in the verdigreaſe is already ſo 
corroded, attenuated, and open d by the acid of the.grape-skins, where«. 
in it had long lain buried, as to be admirably well fitted for our pur- 


poſe. Hence we learn, that metals may abſorb, or attract ſome cer- 
tain acids, and barely lodge them in their pores, ſo looſely that a mo- 


derate degree of heat will ferye to ſet them free, and make them ap= 


pear in their (priſtine form. 


3. The-acid-tin&ure-of copper is a remedy of great uſe in all kinds Virmes and uſes. 
f- ulcers,” where gentle corroſives and deſiccatives are neceſſary. And 24 produce 
four or five. drops of it, in any proper vehicle, are an excellent and 


2 
* 


immediate vomit, highly proper in caſe of poiſons taken don into 


quired, in order to the cure. 


> 
3 


4. The diſtil d verdigreaſe-of- our proceſs makes an excellent-pig- 
ment, that is highly prized by painters ;- tho' it is attended with one 
ar inconvenience : for as the acid of it flies off, and cannot long be 


tain d therein, it in time turns of a browniſh colour. 


4 


5. Our acid ſpirit, rectiſied from the 3 is a perfect vege- 

copper; which doesi not 
he vinegar, but only the acid ſalt 
thereof: whence we have a clear inſtance, that ſalts diffolved in aqueous 
liquors may be ſeparated from them by certain bodies which leave the 
water behind, but retain the ſalts without working any change upon 
them, in ſuch a manner, that they may be thence eaſily recover d again 


by heat. This liquor has greatly embroil'd the art of chemiſtry. IE 


table acid ſalt, tho mix d with ſome 8 & 
_ abſorb or attract the aqueous part of t 


* is 
— 


— 


the ſtomach, where a ſudden diſcharge by the mouth is abſolutely re- 
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9 roceſſes upon Veget able. 
was deſcribed by Baſil Valentine, above two hundred years ago under 
the name of Eſurine Vinegar ; and he wou d needs have it to be the al- 


Faheſt of Paracelſus and Helmont. In this opinion he was followed 


by t numbers, particularly by Zwelſer; but he is thoroughly con- 
e fen Tachenius in his Hippocrates chemicus; who repeats it over and 
over again, that Zwelſers alkaheſt is nothing but vinegar. What ſeems 


principally to have led them into this error, was no more than their 


finding that ſuch a ſpirit poured. upon chalk, the Japides cancrorum, or 
crabs-eyes, @c.. and diftill'd, appear d to be wholly converted into 


- phlegm. And having thus:imagin'd, that this acid was really tranſmuted 


into mere elementary water; they haſtily concluded, that it was really 
turn d into the liquor, or water alkaheſt. But this was plainly no pro- 
per tranſmutation at all; only a bare ſeparation of the water from the 
acid part imbibed by the terreſtrial alkalies. This rectiſied vinegar 


is greatly commended, as an excellent medicine, in caſe of a want of 


apperite proceeding from a putrefactive cauſe; provided it be uſed only 
as an ingredient in the preparation of elixir propriet atis. 


PRO CES, S XLIX. 


| The proſe. 


. . mented, vinous liquors ; by an example in Rheniſh-wine. _ 


Ks F HE. muſt of Rhenidh-wine  hoving deen are . thoroughly fermanted, 
| perfeftly changed into wine, and ſet in & quiet place, lets fall its 


+ faces to the bottom of- the containing veſſel ; whilſt a clear and. pure puid re- 
mains floating. above them, (2) If this wauſparent: purified liquor be. drawn 


better: than any wooden veſſel. 


off from its lees, into another clean veſſel, and ſuffer d to reſt in the ſame man- 
ner, a parcel ¶ ſhining, . ſaline, pellucid matter, or ſpiculæ, will by degrees form 
themſelves. all-around; upon the infide thereof ; - ſo as to compoſe an entire cruſt 
or caſe, which includes, preſerves, and keeps in the ſpirit of the wine, much 
This ſalins matter, rhus form d and concreted, 


is called tartar :* and not, the wine loſes of its ſharpneſs or acidity, and gradu- 


ally becomes more mild, generous and rich. (3.) If the wine be again drawn 
out of its preſent veſſel, and other new wine of the like kind be poured into 
tie fame, | this will- throw off its tartar ſooner, and in a lar 


quantity; ſo 
that by repeating the operation, a caſe of tartar may be gain d = de- 


47 a very conſide- 
vable thickneſs; ſo at to: f 75 a large part of the weſſel made uſe * 


; even 6 ſerve for whe} ae 


Nature of the 2 Tartar, | therefore, 


produttion. 


1 is nothing but the pure eſfenial falt of che wine, 
obtain d much after the manner of our ſeventh proceſs; and by no 


| . * 
means che feculent part thereof, which always falls to the bottom, and 
N | „„ ; 


7 never, | 


never, like tartar, appears in mining cryſtals adhering to the ſides of 


the veſſel. Tis of an acid tafte, and conſtantly appears of the ſame co- 
lour with the wine which affords it. Thus, that of ſp is white: and 


that of claret red. But no wine will afford it, unleſs it be perfectly pore | 


and fine. *Tis very difficult to diſſolve in wine, and requires the 
of ebullition, and twenty times its own quantity of water, before it will 
rfectly unite therewith; which are uncommon properties, conſidering 


it was at firſt latent, or imperceptibly diſſolved in the wine, which woud 


then readily mix with water. Hence it is, that wine contain'd in a 
hogſhead well-lined with tartar, never penetrates through it,' but keeps 
freſh, un and ſpirituous, for ſeveral yours ſucceſſivel. "Mo 


he origin of the word: tartar, ſo laboriouſly treated of by. Para- origin of the - 


celſus, comes at length to this. We find it deliver d by Moſes, that the name. 


earth was curſed, aſter the fall of Adam and Eve; but more particularly, 
the vegetable kingdom thereof. That is, ſays Paracelſus, all manner of 
vegetable ſubjects had then a certain force given them, far ſuperior. to, or 
unconquerable by that of animal bodies; whence it became impoſſible 
for us to digeſt and aſſimilate ſome one part of them into our own na- 
ture. And obſerving, that there was a certain tone contain'd in, or af- 
forded by all kinds of wine, or fermented vegetable juices, not eaſily diſſol - 
vable in any common liquor, he wou'd needs have this ſtony matter to 
be the curſe; and accordingly term'd it Tartarus or Gehenna; at the ſame 
time aſſerting it to be the immediate cauſe: of the gour, ſtone, all ob- 
ſtructions in the viſcera, and other diſorders. And the ſame opinion 
was likewiſe entertain'd by Ba/il Valentine, and many other chemiſts be- 


ſides. | 


4+ The medicinal virtues | of \ crude tartar are very conſiderable, as Virtues . 
being preferable to the cream, or cryſtals thereof; on account of the 9 he produce 
virtue it has to cleanſe the prime viz, and cure the diſeaſes to which 


they are ſubject. But, of itſelf, without ſome farther preparation or 
aſſiſtance, it can ſcarce enter the ſecond paſſages, or lacteals, by rea- 
ſon of its groſſneſs, difficulty of ſolution, and the want of a ſufficient 


heat, and quantity of liquor in. thoſe. parts, to break its texture, and 


run it into a fluid. Tho” we muſt acknowledge, it may be perfectiy dif- 
ſolved, if it happens to meet with any ſtrong alkali; and therewith com- 


ſe a penetrating gin which may eaſily enter the mouths of the lacte- 


als, cleanſe their paſlages, and break away any obſtruction that may 
chance to be form'd therein. Tho when it is thus mix d, ſuppoſe wit 


the bile, or other juice, it no longer acts as tartar, but as a neutral 
ſalt, or ſaponaceous body, And tho' by this means, it may be render d 


an exceeding penetrating, and ſubtile medicine; yet when barely diſ- 
ſoly'd in water, it proves ſo groſs, as not to paſs à flannel-ſtrainer. In 
this ſtate, however, it admirably ſerves to disburthen the inteſtines of 
their load, without diſturbing any other part of the body; for which 


7 


reaſon it ought to be highly "_ : and in this reſpe& it does a tf : 
LESLEY | : ; | * 7 
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| ſhort of tamarinds ; theſe two being the principal medicines that wor 


ceſſes upon Vegetables. 


after this peculiar, ' gentle manner. It likewiſe cures all diſtempers 
ariſing from putrefaction, a lentor and inactivity in the inteſtinal. 


tube. To anſwer theſe ends, it is to be given in the quantity of ſix 


drams, or an ounce, in broth, water-grewel, or the like. This crude 


tartar being, as we have en obſerved, the native ſalt of wine 
well-fined, has no impurities mix'd 


along with it; for which reaſon it is, 
that its medicinal virtues exceed thoſe of cream, or cryſtals of tartar ; ' 
for theſe are no more than crude tartar boil'd and diſſolv d in water, 
and ſuffer d to ſhoot afreſh; by which operation, as the tartar is not 
purified, ſo it loſes of its efficacy; the ſubtile ſpirit thereof being made 


to evaporate by the heat. Angelus Sala, an Halian phyſician, who, for 


ſome time, practiſed at the Hague, and of whom Mr. Beyle very juſtly ſays, 


that he was a candid chemiſt ; has wrote an entire treatiſe upon tartar, en- 


tituled Tartarolagia; in which he frankly diſcovers all his ſecrets upon that 


head, to the great ſatisfaction and advantage of phyſicians. In this book he 
tells us, he found it an excellent remedy in the colic, hyſteric diſorders, 


and ftubborn obſtructions of the inteſtines ; and particularly in ſach 


cafes. of the gout, and other diſorders as proceed from free living, or 


he uſe of rich wines and a high diet. And this he ingenuouſly acknow- 


| ledges to have been his d arcanum in theſe caſes; being given in the 


quantity of an ounce, for three or four mornings ſucceſſively. By this 


means he gently purged his patients, brought down their fleſh, kept them 
taxative, and freed them from their diſtempers, without raiſing any new. 
diſturbance in the blood, or cauſing the leaft diſorder in their bodies; 


for this admirable medicine, by ſtimulating only the glands of the in- 


_ © reftines, derives a flux of humours into them, which it afterwards dif- 


The proce 


2. 


charges by the anus, in the moſt calm and kindly manner, without leav- 


ing a prejudicial coltireneſs behind is. | 


3 . X 
Exhibiting. the. analyſes of Taxran, or its reſolution, into a 


water 4 pirit, yo Kinds of oil, and 4 fixd alkali. 


1: LIL L two thirds of a glaſs retort with ſmall entire pieces of choice white 
« tartar ; ſlightly lute on à receiver, and in a ſaud-heat cautiouſly admi- 

niſter the ſeveral degrees of fre. The ſulject will ſoon change its white colour 

70 a-brown, and the liquor that firſt comes over will. be a copious, tart, bitteriſh, 


and penetrating water, with a mixture of ſpirit. (2.) Upon augmenting the fire 


to the ſecond. degree, there will ariſe a. whitiſh vapour, which turns to a more 


EEK, 


yellow, and bitter, but leſs acid ſpirit than 'what at firſt came over; together 


with a quantity, of a light, thin, black, penetrating oil, of a ſri 


"> but grateſul tate. (3,) By a fire-of ſuppreſſion, a thick, black, Kn 


. 


\ 
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that will conſtantly appear blackiſh in the retort, thu* urged with ever ſo violent a 


fetid, and ponderous oil will be made to riſe, and fink thro' the former liquors to be 
bottom of the receiver. -(4.) There now remains behind an inflammable maſs, 


fire, of a fiery alkaline taſte, and diſpoſed 1b run in the air into oil of tartar, © - 


7 deliquium ; th tartar itſelf proves difficult to diſſolve in water. - But by © 
eing calcined in an open fire, it turns to a white aſhes,” which diluted in water, 
 filtred and exhaled, yield a ſalt of tartar, that becomes blue, brown or red, 


by Fuſion, as formerly mention d of fd alkalies. 


nk The 8 of wy retort and receiver is here order'd to be but r. — | 
tly lute auſe there is otherwiſe the greateſt danger of their requires, and 
burſting to pieces in the operation; tho they were ever ſo large or ca- + 


pacious. For even the water which riſes firſt is fo exceeding ſubtile, 


penetrating, and forcible, as either to eſcape thro a cloſe and glutinous 


luting, or elſe tc burſt it, or to break the ſtrongeſt glaſſes. But the oil 


that comes over ſecond. is ftill more ſubtile and powerful; ſo that tar- 
tar cannot poſſibly be diſtill'd without breaking the veſſels, unleſs it be 
ſuffer d to tranſude thro” the luting, as it conſtantly does, be the luting 
what it will, like water through a ſponge. Indeed, it is the moſt pene- 


trating thing that chemiſtry can produce; as the elder Helmont long ago 
.* bead on 


obſerved. our preſent pr 


therefore, tis ſafeſt to uſe the con- 
mon lute, and not that of the philoſophers, as tis called, which will ſuffer 


no acid ſpirit to paſs it. Hence we ſee, that waters, ſpirits, acid ſalt s, 


and vegetable oils, may, after a wonderful manner, lie cloſe and latent 
in a dry form; and that all the eſſential ſalt, and native oils of 'a plant 


are not render d volatile by vinous fermentation; whilſt the acetous kind 


attenuates, diſſolves, or conſumes the whole thereof, and, together with the 


oil, turns the ſalt into a volatile, unctuous, ſaline, or acid liquor. Whence 


vinegar becomes a more powerful ſolvent than wine, which is in greg fy 888 
meaſure ſpoiled and robb'd of its native ſalt or tartar; the more Where: 
of it depoſits, the ſofter it always proves; ſo that at length, having 


thrown off all its ſaline parts, it becomes that mild and oily liquor, 


5 


call | 
as retains no manner of pungency, or biting ſharpneſs upon the tongue; 


which is always owing to the tartar contain d in the wine. This pro- 


ceſs likewiſe ſhews-us, that we can form no true judgment of the na- 
ture and properties of a ſalt, from what remains thereof after diſtilla- 
tion. . Tartar, of itſelf, is an acid ſalt, and raiſes an ebullition with 
alkalies; but what it leaves behind, upon diſtillation, is perfectly of an 


* Whoever has taſted of that Old- hock in the | the tongue, without any thing ot that brick / 


zreat cellar at Heidelberg, which is there ſaid to | flavour, or reliſh, to be found in the wines of 

es been preſerved for ſeveral ages, will have, later growths; ſo that a man can hardly be 
2 very good notion of this vinum edentulum; | perſuaded tis wine he holds in his mouth, 
as being perfectly ſmooth, flat, and oiiy upon | 82 he goes to talte it. | 


d by the old woman in Plautus, vinum edentulum,  toothleſs wine; 


alkaline nature; tho doubtleſs it did not exiſt under that form in the 
5 vine; and tho but little acid comes from it in the operation.. 
| Virwesanduſes 4. The oil which riſes along with the ſpirit of our preſent procels, is 


f the produc- recommended by Paracelſus and Helmont, as an extraordinary remedy for 
| rions. 


cheriſhing, reſtoring, and relaxing the limbs contracted by cold; and for 
reſolving the groſs, concreted juices of the body, and even thoſe hard 
knots occaſion d by ſevere fits of the gout. For which purpoſes it may be 


better fitted, by rectifying it along with the oil that runs off third; where= 


by it will be freed from a copious. earth contain d therein. Fhis oil alſo 
has à wonderful property of recovering the loſt odour of perfumes; or of 
increaſing and fetching out this ſcent, by being mix'd therewith in a very 

\._ ſmall proportion: and I knew a certain artif, 

: of thus bringing musk, ambergreaſe, and the richeſt ſweets to them 
ſelves, with a few drops of the fetid oil of our preſent proceſs; by 
which means alſo he greatly added to their virtues. The ſame thing 
has alſo been practiſed, to very great advantage, in the Duke of Hol- 
ſteins court. And the method of it ſeems agreeable enough to the 
common experiment of ſuſpending ſuch parcels of musk, civer, amber - 
greaſe, Oc. as have almoſt loſt the ſweer ſcent for which they are va- 
lued, in a jakes for ſome time; whereby they are again brought to be 
223 odoriferous. ;: 8 . 

Advantage of 3. The ſalt of tartar prepared after the manner of this proceſs, may 

the — be obtain d to greater advantage, and in a much larger proportion than 

8 in the common way of calcining it in an open fire. For when the tar- 

i tar has been reſolved into the ſeveral parts above-mention'd, it will, at 
laſt, by calcination, yield the engel alkaline ſalt we know, and the 
fitteſt for chemical uſes. | JJV 

Introdudtion tro 6. Having ſeen the effects of water upon vegetables, as applied there- 

the chemical to with the aſſiſtance of fire, and found, that it will diſſolve their a- 

ye Ao m_— ſaline, ſaponaceous, and gummy parts; it remains that we ſhew- 
| mentation” the effects of ſpirits, ſalts and oils upon the ſame. There are ſome: 
vegetable ſubſtances, or bodies of a doubtful nature, that is undetermin'd 

as to the kingdom they belong to, very difficult to diſſolve in ſpirit of 

wine, or the pureſt alcohol; ſuch is amber, for inſtance (which appears 

to be a kind of foſſil bitumen, though refer d by us to the claſs of vege- 

tables) myrrh, gum- guaiacum, gum- lac, gum- juniper, gum-hedera, dra- 

gons- blood, c. which, tho upon account of the groſſneſs, or peculiar 
tenacity of their parts, they are not eaſily reſolvable, may yet be made 

to afford their tinctures, by the due application of alcohol and fix d al- 

kali, together with the aſſiſtance of fire. On the contrary, there are o- 
thers of a ſoft texture, that may readily be diſſolved in ſpirit of wine, 


who had a peculiar way - 


by a gentle heat, without the help of any alkaline ſalt, which wou d 


rather ſerve to alter their natures, or impair their virtues, than open 
their bodies, and prepare them to give out their tinging parts to the 
menſtruum with greater adyantage. Such are all the purging ooh, 8 


* 
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thoſe of jalap, turbith, hermoda&ils, Tc. and the infoilared juices, as „ en 


opium, euphorbium, benjarnin ; ;. but particularly, all thoſe that contain a 
_ copious e e the b e are e in the- ee 


'5ES of the Propucrions „„ 
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Ei the. manner of. extratting Tine CTURE 's, 1 
REC TIIED SIRTT oH WINE per: ſe, from reſinous 
 ©egetables of a looſe texture; 1 ar * LAP, SCAM rg 
and o 


| AVING reduced crude We or SIE to bo Heal whe prog. | 
but 4 proper quautity qo, je, 5 a tall vial, and pour upon 
bo it as much ſpirit of wine, once-reflified, as will riſe two or 
three inches above it: keep the liquor gently boiling for four 
\ aud rwenty hours in a ſand-heat, or wooden furnace; and. af- . - 
: terwards, let it ſtand for ſome time, in à quiet, cool place, that the fæces may! 
fall to the bottom, and leave a fine nlp: nas unttuous liquor, richly im- 
pregnated with the virtues of the ſubject,” of a colour between a yellow. and a 
red, floating aboue them. This liquor is the tincture of the jalap; and ſhou'd : 
be . decanted From the nen by a e inclination of the We 5 


8 ulually very improper to filtre. any. of theſs 8 in Nom 8 
4s make them fine; becauſe the reſinous or gummy parts thereof will 5 obſerv/d-. 
ſtay behind on the paper; and ſeldom all run * a the therein... \ 1 
pores whereof are any thing. {mall or cloſe. . The | ” 


168 


Its nature. 


* 
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3. The tinctures prepared after this manner are. conſtantly found of a 
reddiſh colour. Thus, in our preſent proceſs, tho the powder of jalap 


. : IS almoſt white yet the tincture appears 8 of Aa deep yellow, copiouſſy 


9 


mix d with red. And thus likewiſe, the tinctures of opium, benjamin, 


or any of the blackeſt, or whiteſt bodies, provided they abound with 


oil, are always red: which is a plain indication, that their colour de- 
pends upon their oil; and accordingly, this being perfectly extracted 
from any ſubject, the remaining falt or earth, ſpirit or water, are al- 
ways white or colourlefs, * The greateſt part of theſe tinctures alſo 
turn white or milky, upon mixing with warm water; which proceeds 
entirely from the roſin they contain; and is the ſame thing that aſcends, 
mix d with oil, in the diſtillation of the waters of vegetables. But the 
tincture of ſaffron, and ſome other very ſubtile bodies, will retain their 
own red colour, when water is poured to them; which is a plain ar- 
gument, that their oil is of a much more ſubtile nature, than that of 
the tinctuxeg we. juſt now mention C0. 

The tincture of benjamin, prepared according to this proceſs, and 


1 
: 


* 


Virtue and uſes mixed with a proper, or an equal quantity of fair water, turns into a 


of medicinal 
eparations 
obtain d by its 
means. . 


- © & hit IR libre bs prove, that | which being very cooling, aſtringent 
C 


white liquor, which, upon account of the uſe made of it, goes by the 
name of virgin's milk; f being frequently employ d as an innocent coſ- 
metic by the fair ſex. And e repeated application, it will ſoft - 
en the skin, dilate its pores, and, by degrees, take away ſpots, or 
freckles in the face, and give a fine complection. It has alſo a very 
grateful aromatic flavour; and, upon account of its fine attenuated roſin, 
proves an admirable balſamic. medicine in coughs proceeding from the 
taking 'of-cold ; being uſed along with ſome proper ſyrup, as that of 
violers, diacodium, or the like, in the quantity of twenty drops for a 
doſe, to be repeated occaſionally, . | : 


5. The virtues of theſe tin&ures ariſe partly from the ſpirit of wine 


employ d in their preparation, and partly from thoſe . peculiar to the 


... Juices of the ſubject, which, ſo far as they are of a reſinous nature, 
go to compoſe the tincture ; without any mixture of their ſaline part, 


unleſs the menſtruum were a low, or phlegmy ſpirit, capable, by its a- 
queous parts, of diſſolving ſalts. ' Hence the tincture of jalap, taken in 


8 


hs I 


bodies reftact the rays of light which tall upon |'pelling, is an improper coſmetic, and may do | 
them, in proportion to the ſulphur they con- miſchief, when applied to the face to ſtrike in 


tain; and by R experiments has found, | pimpies, or cuticular eruptions, by blocking up 
that thoſe wherein the ſulphureous ras ic | the pores, checking the natural perſpiration of 


abounds the moſt, refract them the —_— . | the part, and throwing back the matter into 
+ The common lac virginale of the ſhops, the blood; and thus ſometimes prove the 
is a liquor of a different nature from this, tho | cauſe of fevers, or other diſtempers; which 


| uſed for the ſame purpoſe, but with much leſs. |: inconveniences are avoided, by the uſe of ſpi - 


ſifety ; being prepared of alum-water and li- rit of benjamin, made milky with fair water; 


tharge boiled in vinegar, the mixture whereof | eſpecially, if preceded, or accompanied with 


makes an imperfect kind of white liquor; proper evacuations.  _ 


"he 
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the manner we ſhall hereafter mention, is one of the nobleſt hydrogognes .. 


hitherto diſcover d; which, had Hippocrates but known, he wou'd have 
highly eſteem d. | | | | 8 


6. Lis here to be carefully obſerv d, that tinctures of theſe reſinous Diredtions, as 5 


vegetables of a lax texture, eſpecially if they abound with ſalt, are ſome- to condudting 
times drawn to the beſt advantage, with weak ſpirits, or aqueous men- 5 


ſtruums. For ſometimes the purgative virtues of ſuch bodies reſide in 

their ſaline parts; upon which account, tis often very proper to let 

down our ſpirit of wine with water, in order to obtain 0 full force 

and virtue of ſimples; or ſometimes even to boil them in nothing but 

pure water. The alcohol of wine, we ſee, diſſolves only the refinous 

and. oily parts of vegetables, and leaves the ſaline untouch'd ; which, * 

however, are eagerly taken up by water. So that, in ſome caſes, it may 5 | 

be highly diſadvantageous to e pure alcohol in the extraction of „„ 

tinctures. This is an obſervation of very great moment; for which wre 

are beholding to ſome induſtrĩous members of the Royal Academy at Pari. 
And hence we may eſtabliſh it as a rule, that water is the proper men- 

ſtruum for ſaline ſubjects, alcohol for ſuch as are reſinous, but a diluted” 

ſpirit of wine for thoſe that conſiſt of ſaline, as well as unctuous parts. 

Sena, by being infuſed in high rectified ſpirit of wine, communicates 

nothing, or very little, of its purgative virtue thereto; whilſt water 

wou'd extract it fully. On the other hand, ſcammony won'd ſcarce. open 

at all ta water; but is totally diſſolved in. ſpirit of wine. And our pre- 

ſent ſubject, jalap, whoſe cathartic virtue reſides both in its reſinous and 

ſaline part, requires a ſpirit lower than alcohol; tho it muſt, however, be 

once rectiſied, to deprive it of its acid, which wou'd otherwiſe: greatly . 

obſtruct, or weaken the purgative power of the root.“ And hence rwe ® 

are ſhewn the reaſon why the roſin of jalap, which is extracted fromm 

the ſubje& by pure alcohol, proves leſs cathartic than that gain'd from 

it with a-weaker ſpirit. For even after the alcohol has extracted its a 

roſin, and ſaturated itſelf therewith; an aqueous menſtruum, poured. ; ka 

upon the remains, will fetch out the ſalt, which is alſo purgative, 

2 Py. to. be mix d with the raſin, to gain the full force. of the 

tbo 7 9 nn Ws on 18 


* 


Tris a deſirable thing in pharmacy, to be thin rely upon common preparations, contrived + 
able to ſuit the menſtruum to the ingredients, | at all adventures, or Selig i due knowledge - 

ſo as to extract the parts required, wit any of their nature, the different parts whereof they - 

mixture of thoſe that are foreign to the deſign | confiſt, or how to extract the particular virtues - nn 
of a compoſition. This cannot ſometimes required from them. By which unskilfulneſs - | 

done but by the aſſiſtance of two or three dif- | in pharmacy, we ſometimes ſee the purgative + - 
ferent menſtruums, put to work upon different | ſimples deprived” of their natural correcory, .* © + 
ingredients. But the common N gents 3h and ſent with. their drawn ſpicule into the bo- 
voriters have ſo little regard to theſe cautions, | dy, to ſtab and wound the inteſtines, without + 
that tis oe much ſafer to truſt nature, the lea GWC 


—_ 


* 


The Doctrine it 7. Hence we may inform ourſelves, that inflammable ſpirits of wine 
affords. extract from vegetables thoſe parts only, which by diftillation are 
mamade to come over and appear in the form of oil; and which, When 
they ſpontaneouſly ouze our from plants, and thicken or grow hard 
by the fun's heat, go by the name of balſams or roſins. So that 

the tinctures of vegetables appear to be no more than a mixture of 

their oily and ſpirituous parts. J 
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Exbibiting the manner of preparing Tinctures with A LHD 
per ſe; by aun EXAMPLE in SAEFRo W. 

The proceſi. x, DU of the fineſt dry ſaffron into a very tall glaſs-vial, made per- 
| 1 feftly pure and dry; pour upon it about four or fix times its ou 
quantity of alcohol of wine, rettified per ſe, and then digeſt them together, with 

4 gentle heat, for eighteen or twenty hours; whereby the alcohol will be tinged. 
q a very beautiful yellow. When. the veſſel is thoroughly cooled, gently ſeparate 
the tincture from the ſaffron, pour a freſh parcel of alcohol. upon the re- 
mains, aud digeſt as before, till the ſpirit has imbibed all the yellow part of 
the Jubjeft, and leaves only the ſtamina thereof, perfefHly white, at the bottom of 
the glaſs, and deprived of all their natural taſte aud ſcent. Then the ſeve- 
ral gold. colour d liquors, being mixed together, give the tinfture of ſaffron in 
great. perjociion, - 5 , et 


It; Nature 2. This proceſs is to be perform'd with alcohol, rectified per ſe, and 

3 not that diſtill'd from brd alkali ; becauſe the latter wou'd deſtroy 

the tender ſtructure. of the ſubject, or change its nature; whilſt the 

rfe&ly pure and unmix d inflammable ſpirit, here employ d, barely 

extracts its oily or ſulphureous part, colours itſelf therewith, and 

thereby becomes enrich'd' with the taſte, odour, and virtues of the 

ſaffron, yet without partaking of its ſalt ; which can never be diſſol- 

ved by alcohol. =—_ F 1 

Dofrine. 3. If this tincture be drop'd into water, it does not make it appear 

any way thick or turbid ; but barely turns it of a fine yellow, or gold- 

colour: which certainly proves that the oil contain d in the chives of ſaf- 

fron, is too much attenuated, or broke too fine, to form or concrete 
E 2 5 : % 

Medicinal vie 4. The medicinal virtues of this tincture of ſaffron are very many; and 

3 when properly uſed, it proyes an excellent cordial, as containing a very 

"Tay i fine and ſubtile oil. But prudence is required in the adminiftra- 

tion; otherwiſe it may eaſily become poiſonous. If a perſon, unac- 

cuſtom d to the uſe of ſaffron, ſhould take but a ſingle dram of the 


. 


ſcribed him by his phyſicians, was thereby rendered perfectly childiſh 
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ver be brought to afford any ä ſo that they would 
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the velſel being ff. 
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Proceſſes upon Vegetables. 


have zus believe that Elixir Proprietatis is nothing more than a tinc- 


ture of the aloes and ſaffron, without taking up a grain of the 


myrrh preſcribed in its compoſition. This is always to be obſerved - 
as a general rule in the preſent proceſs, that the harder the fub- 
ject is to diſſolve, the finer it muſt be ground, the oſtner moi- 
Rened with the oil of tartar, dry'd and run into a liquor, and again 
the longer digeſted with the ſpirit; whereby at length the tenacity 
of its parts will be entirely deſtroy d, and its texture broken. But, except 


in extraordinary cafes, when the courſe of operations has been thrice 


repeated, the body will be ſufficiently opened to diffolve in the ſpirit. 


Thus even gum-hedera, tho' fo difficult of ſolution, will be fo pe- 


netrated, have its parts ſo ſeparated, and its vinulum ſo broken and de- 
ſtroy d, by going three or four times through the circle, as readily to 
diſſolve in alcohol of wine. The glafs vial, or bolt-head, uſed in this 
proceſs, is ordered to be very tall; ſo that if the neck be lender 
as well as long, it may well enough be kept open at the top, with- 


out danger of the ſpirit's exhaling at the mouth thereof; beeauſe in 


* 


ſuch veſſels the air will perform the office of: a ſtopple, and keep in 
the fine vapor that ariſes in the operation. | 


Nature and 3, Whatever is extracted by the menſtruum from the ſubjects | of 


medieinal vir- 


tue, of the pro- 
1 255 


this proceſs, is totally inflammable: which lets us ſee the juſtneſs of 


the eftabliſh'd rule in chemiſtry, that alcohol of wine takes nothing up 
from vegetables, but what is of its own nature; and therefore principall 


diſſolves only their oily, reſinous, and ſpirituous parts. The virtues of thele 
tinctures are to be learnt from the natures of the ſeveral ſubjects that af- 
ford them, together with that of the ſpirit ; tho' they are here greatly exal- 
ted by the operation, as well as the menſtruum. In general, they are 
balſamic, vulnerary, healing, corroborating, exhilerating, deobſtruent, 
and, when taken in a large doſe, purgative. They greatly. reſiſt putre= 
faction in the body, brace up the lackened. nerves, ſerve to drain off 
ſuperfluous humors, and cure diſtempers proceeding from à cold, viſcid, 
or pituitous cauſe in the juices, or inactivity on the fide of the veſ- 
ſels; and are alſo of very great uſe in various caſes of chirurgery. They 
may. conveniently enough be taken with a glaſs of Spaniſh wine, or the 
like, ſoft, ſpirituous vehicle, in the quantity of a dram or two, twice 
or thrice a, day. as 4p Vn 85 =”: 
4. Thus the tincture of gum-lac, prepared after this manner, is the beſt 
medicine hitherto known in that ſpecies of the ſcurvy which proceeds 
from putrefaction, where the veſſels are weak, infirm, or in part eat 


away 22 the acrimony of the diſtemper, and the breath ſmells fe- 
is 


tid. alſo. excellent in caſe of the rickets in children; being given 
im the quantity of a feu drops, twice or thrice a day. The gum it- 
felf has a bitter flavour, is ſomewhat aſtringent upon the tongue, and 
contains an oil, that it will not readily communicate to ſpirit, of wine by 


coction; but may be advantageouſly fetched out by the treatment above- 
mentioned. . 95 | | 
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5. The tincture of amber, prepared in the manner of our preſent pro- 

. ceſs, is a noble medicine in hyſteric and hypochondriacal diſorders, lax con- 

ſtitutions, and where the nerves are weak and unbraced; as likewiſe in 

all caſes where a purulent matter is formed in the body, or any ſoul, in- 
ternal ulcer wants to be cleanſed, in the epilepſy, and the fuor albus ; 
upon all which accounts it was juſtly recommended by Helmont, who 
greatly increaſed his reputation by its means, And I myſelf knew a 
phyſician, who became very famous from this ſingle medicine; and con- 
tinued in great repute ſo long as he kept it a ſecret. . It may be ta- 
ken in the quantity of a hundred drops, thrice a day, in any convenient 
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vehicle, But in putrid fevers, or any other acute diſtemper, it ought | 


not to be uſed ; becauſe it would there do miſchief, Tis very ſervice- 
able, being applied externally to ulcers, which it excellently deterges 
when they are any and eſpecially ſuch as are venereal, .. And fome have 
recommended. it as a great preſervative, to procure a continuance of 
heal and Ae ᷣꝙd, .. ̃ é ] ů od! os wr 
6. Our tincture of myrrh is likewiſe an admirable medicine, in all 

caſes, where both the primæ and ſecundæ viæ are to be opened, any corrupt 
humor to be deterged, or the juices ſtand in need of a balſam to pre- 


ſerve them from putrefaction. Hence it proves highly ſerviceable - when 
C. 


ulcers are ſeated in the kidneys, lungs, uterus, & 
efficacy in all the diſtempers peculiar to women, that proceed from a 


"Tis: of wonderful 


watery cauſe, or too great a laxity. of the veſſels ;. as particularly in that 
exulceration of the veſſels which cauſes the fluor albus. . In the .venereal © 


diſeaſe tis a very. effectual remedy, as ſtrongly reſiſting and 129 


away the putrefaction which that diſtemper brings upon the fluids a 
ſolids. It alſo proves of ſervice in tertian and quartan agues. Its ex- 


ternal uſes in chirurgery are no leſs conſiderable than its internal in 


other parts of medicine. It powerfully deterges fiſtula's, and foul, ſinu- 
ous, or venereal ulcers ; and when the bones are carions, and require ex- 


foliation, as frequently happens from the venereal taint, no better reme- 
dy can be employ'd. . In the ſcurvy, attended with a corruption of the 
gums, and a loſs of their ſubſtance, it ſerves to ſtop the growing evil, 
and preſerve them from farther injury. In fine, the medicinal virtues 
of myrrh have ever been eſteemed ſo great, that all antiquity was 


employ'd in finding out ways to reſolve it, tho” not with any extracr- 


dinary ſucceſs ; for tis exceeding difficult of ſolution: and if taken 


into the body in form of a powder, it is not digeſted by the force 


thereof, -but comes away again crude, as it was received. Hence Hel- 
mont tells us, in his treatiſe of Long Life, that he who can render myrrh 


ſoluble by the body, has the ſecrer of prolonging his days. And, in- 
deed, there ſeems to be ſame truth in the aſſertion ; ſince it cures the moſt 


deſperate ulcers, and prevents ail manner of putrefaction in the human 

body and animal ſubſtances. Thus, were a bird, for inſtance, or an 

other ſmall animal, to be dipt ſeveral times ſucceſſively in our tincture of 
: ͤöĩ ”ékß . . 
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| . myrrh ; it would ſoon be perfectly penetrated or embalmed thereby, and 
turned to a kind of Egyptian mummy, capable of remaining entire for nu- 
merous ages; which is an operation that in the common way of embal- 
ming cannot be ſo well performed in the ſpace of ſeveral montis. 
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VVV 
with the productions, or reſinous Tinctures, of the fifty firſt 


PROCESS. 


The proceſs NAT IT H any refinous, purging tinfture, prepared after the manner of our 
VIV firſt proceſs, mix: rwice its own quantity of ſome purging ſyrup ; and. 

you will thereby obtain an excellent .cathartic potion, that ſtrongly and fud= 
denly diſcharges aqueous humours out of the bo and may be ' given ro great 


advantage in cold or leucophlegmatic conftiturious. 80 


Virtues anduſes 2. Thus if three drams, or half an ounce of the tincture of jalap be 
of the produce mixed up with fix drams, or an ounce of the ſyrup of buck-thorn, ſy- 
195 rup of rhubarb, or the ſolutive fyrup of roſes, prepared either with 
or wirhout ſena; it excellently moves, and ſuddenly draws off the col- 

lected lympha'in a dropſy, and diſcharges it by ſtool. The like may 

be ſaid” of the tincture of ſcammony, tho" this is of a ſtronger, and 
ſomewhat hotter nature; and the ſame holds true of all the reſinous 
 carthartics, turbith, hellebore, colocinth, hermodactils, &c. But a pro- 

per regimen is to be obſerved, when ſuch violent medicines are taken. 
Theſe reſinous tinctures ſhould never be mixed up along with waters for 
exhibition; becauſe by this means their roſin would be precipitated, 

and, in ſwallowing of them down, ſtick to the the inſide of the mouth, 

D as to prove very nauſeous, and exceeding difficult to get off. 
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Exbibiting the manner of obtaining Ros1Nns from the pro- 
Auction of the fifty firft and fifty third PRoctssts. 


I \ V HE N the refinous tinctures of our fifty firſt and fifty third pro- The-proce;;. 
55 ceſi have, by long ſtanding at reſt, in a cold place, perfettly purified - 
. themſelves; and let fall their fæces to the bottom of the containing weſſels ; if © | 
any one of them be diſtilled with a gentle heat, in a glaſs retort and receiver, 
till three fourths of their original quantity is come over; and clear, cold, rain= : 
water be pour d upon the remainder, in the proportion of four or fix to one; the - 
whole mixture will immediately turn milky, thick, and turbid ; upon which a eil. 
| low, unctuous, and ſoft clammy matter will be precipitated, or let fall to the 
bottom, as being by the water ſet free from the alcohol wherein it before remained 
diſſobed. (2.) Let the whole of this mixture be diſtilled again, or committed to 
a low and wide glaſs veſſel, and exhaled away over a. ſlow fire, till either the 
aſcending vapor, when condenſed, ceaſes to run in oily rivulets, or till all the - 3 
pirit is evaporated, and the remaining water becomes clear, which being poured . . g 7 
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diſpoſition to open in alcohol of wine; tho the addition of a little fix d 
alkali will make it readily diſſolve therein. The ſubjects of this proceſs 
- onght to be ſuch as are dry; otherwiſe the alcohol employ'd to extract 

their roſin, will unite with their aqueous parts, and then barely act like 
* uncectited ipirit of wing . 

3. Almoſt all theſe roſins have a purgative virtue; tho obtained from 
bodies that were not purgative themſelves. - Thus guafacum-wood, 
for inſtance, even after it has been boiled and dried again, will give out 
a roſin to alcohol of wine; which, as I have found by experience, 
proves a very mild, and excellent cathartic ; tho the wood itſelf is con- 
ſtantly diaphoretic, and no ways purgative. And after the ſame manner 
roſins may be obtained from any kipd of vegetable ſubſtances. When 
any of them are deſigned for internal uſe, as cathartics, tis proper to 
grind them with twice their own quantity of ſugar, or to'diſfolve them in 
a little of the yolk of an egg, and wrap them up in ſomething that may let 
them be conveniently ſwallowed, without ſticking to the internal parts of 
the mouth, where they might prove troubleſome ; as being of their own 
nature viſcid, inflammatory, and cauſtic or corroding. A ſmall draught 
alſo of ſome proper ſpirituous liquor ought to be taken down immediate- 
ly after them, in order to diſſolve their texture, and make them mix with 


the juices in the ſtomach. 'Theſe roſins are very ſtrong hydrogogues 3 


but no ſmall danger and uncertainty attends their exhibition; as being 
apt to occaſion hypercatharſes, or purge the patient who takes them, even 
to death, For by reaſon of their tenacity, they ſometimes run together, 
nnd ſtick faſt to rhe inteſtines, which they vellicate, burn, and corrode 
in ſuch a terrible manner, as to occaſion a perpetual. diarrhea, with in- 
tolerable gripings. This is more frequently the caſe in perſons of a d 

habit of body, who have not moiſture enough to dilute and waſh theſe | 
roſins away from the ſtomach, and the other parts they lodge upon, and 
carry them clear out of the inteſtinal tube. But in ſuch bodies as abound . 
with acids in the prime vie, their force is thereby ſo weakened, as ſcarce 


ko operate at all. "Tis very remarkable, that any of the purging roots 


being infuſed in vinegar, or any acid ſpirit, loſe their virtue. And thus 
when-cream of tartar, or any other acid of the ſame nature, is mixed 
or taken along with jalap, ſcammony, or the like reſinous cathartics, it 


greatly abates of their force. Our purgative roſins, alſo, are found in- 


:aQtive, or to have but very ſmall effects, if the body abounds with aqueous 
humors, or hath only a {mall proportion of bile. In which caſe they ought 
always to be mixed with ſugar, that they may the more readily unire 
with the. water to be purged off: but when the bile is a predominating hu- 
mor of the body, they are readily diſſolved thereby, and ſo come to act 
with very great violence. „ p 

4. Hence we underſtand, that alcohol of wine diſſolres the balſam, or 


The Doctrine * 2 1 | f - . . 
afforded by the harden d oil of vegetables; which it lets go in water: and by theſe two 
4. 


operations, vix. ſolution and. precipitation, we obtain their reſinous, or 


unctuous 
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Proceſſes upon Vegetables. -* [167] 
unctuous part; wherein their purgative virtue principally reſides; and 
of which they being once 3 will ſcarce afterwards. operate as 
cathartics. Thus when the roſin has been extracted, by ſpirit of wine, 
from jalap, ſcammony, euphorbium, elaterium, colocynth, Oc. what re- | 
mains behind of them will hardly move the body, tho they would x 
purge violently before they are thus.robb'd. y * 


CHEMICAL HISTORY. of 
"ESSENTIAL EXTRACTS? 
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Enxbiliting the manner of making EssENTIAL ExTracrs 
of the moſs coſtly aromatics, with pure alcobol prepared with- 
out alkalies , hy an example in SAFFRON. ' _ 


1. AAKE a tinfture of ſalfron, with pure alcohol "prepared per ſe, The proceſs... 
IVI 4 tall glaſs, after the manner of the fifty= 3 9 OY 
off . the clear liquor by: gentle” inclination ; put freſh alcohol to the remainder; | 
digeſt again, and repeat the operation whilſt the ſpirit will tinge itſelf thereong 

or acquire any virtue from the ſaffron, (2.) Then mix the - ſeveral 'parcels 

of- tincture together; and with a gentle heat, ſcarce. exceeding that a healthy 

man, diſtil off fo much of the ſpirit in a low, wide-mouth'd veſſel, as to leave - 

the tincture at the bottom of the confiſtence of oil, which will now become the - 
ai otra K 0 36 95 he eG ie Pt CORY RS 


2. The moſt delicate, tender, odoriferous, and coſtly ſpices and perfumes, as How praflica- 


* 


cinnamon, mace, nutmeg; cloves, ambergreaſe, musk, Cc. may by this treat- ts aduan. 
ment be made into tinctures to advantage; the firſt part of the pro-— 
ceſs, viz. the extraction of the tincture, being repeated till the bodies 

will communicate no manner of ſmell, taſte, or colour, to the ſpirit; 
which will, therefore, remain poſſeſſed of their full virtues. For theſe 
ingredients are not endowed with a groſs reſinous ſulphur ; but one that 

is much more ſubtile, delicate and piercing; ſo as intimately to unite - 

with pure alcohol. e FD 1 E 25 : 
1 3. Theſe extracts are admirable in their virtue; vhich is extremely diffaſive; ende 8 
penetrating and correſponding to that of the ſubject; but here found in 2 e. 


V * The ſpirit which aſcends in the diſtillation, is tbe ſpirit of Gflrons en ereslent and. ven 
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168) © Proceſſes upon Vegetables. 
aaa much higher degree; the form containing the preſiding ſpirit and native 
balſam thereof. The extract of ſaffron, or opium, Oc. as it were in 
an inſtant” ſpreads. its virtue through the whole body; or much more 
ſwiftly than the drugs themſelves. And ſome experiments, made with 
1 this view in our univerſity of Leyden, ſeem to confirm the truth of the 
. - aſſertion. For three grains of crude opium being here given to a man, 
the time it cauſed him to fleep was diligently oblerved ; after which, the 
like quantity of the extract of opium being exhibited; the perſon was 
found by this to be thrown into a much deeper ſleep, of longer con- 
tinuance. - And, indeed, two or three drops of the extract of opium, 
thus prepared, will. procure reſt, and cale the moſt grievous pain, ina 
| ſurprizing manner. I have myſelf made an extract of ſaffron, one drop 
of which being mixed with a large proportion of wine, gave it an ex- 
ceeding grateful ſcent, and taſte, as well as a moſt beautiful colour; 

which ſhews the diffuſiveneſs of its virtue. In effect, it is ſurprizin 
how great a cordial this extract is; and how greatly it exhilerates, tho 
taken in a very ſmall quantity. After the ſame manner, if cantharides 
be brought into an extract with alcohol, two or three drops of it, taken 
in wine that is free from acidity, will, in a few minutes time, give ſuch a a 

ſtrangury, or difficulty of urine, and fo great a convulſion of the blad- 
der, as to cauſe an excretion of its mucus, and a bloody water.. 
4. If theſe extracts, by the continuance of heat, ſhould be brought 
to a higher conſiſtence, bo as at length to become brittle, and capable 
of being reduced to a powder, they might then be mixed up with ſugar, 
and thus poſſeſs all the virtues of their ſubjects in a portable form. I 
know a chemiſt who by this method of managing theſe extracts, made 
a great variety of medicines, greatly to his own profit and reputation. 
He took the extracts of ſpices, prepared in the manner of our preſent 
proceſs, and with a gentle fire reduced them almoſt to a ſtate of dry- 
neſs; then, by adding a little dry ſugar thereto, which drank up the re- 
maining moiſture, brought them into the form of a powder, to which, 
by means of a little cinnabar, he gave a beautiful colour; and thus 
compoſed very elegant powders, of uncommon. virtues and efficacy. And 
of this kind is that powder which was firſt prepared at the court at 
Zell in Germam, and, upon account of its colour, called by the Ha- 
lian, Pulvis del oro, tho' there is no gold at all in the compoſition. 
Doctrine it af- F. Hence we ſee that the virtues of aromatics reſide in that part of 
ford. them which is diſſolvable and preſervable in alcohol; and which, when 
once; ſeparated from the drug, leaves nothing but a ſceleton, or unac- 
tive matter behind it, deſtitute of the ſcent, taſte, and virtues of the 


i eee e dee e | 
The cautions || 6. Theſe extracts are not to be given without a deal of caution 3. and 
libiting the pro. ſeldom in a doſe greater than that of a few drops; which ſhould rather 
ductiors, be repeated the oftner, than to run the hazard of giving too much at 
once ; otherwiſe, inſtead of ſtrengthening and recruiting the . - 
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Pryoceſſes upon Vegetables. . [169] 
the texture of his blood will be entirely broke and diffolved thereby.  _ 
They are given to the beſt advantage in a glaſs of ſome unctuous wine, | 
ſuch as Saniſo or Canary, I am always cautious of giving more than 
half a grain of the extract of opium, for inſtance; yet dare, upon oc- Lo 
caſion, venture to order three grains of crude opium for a doſe. So the e = 
extract of ſaffron, given too freely, might be of dangerous conſequence ;- as 4 
but am be, of yery great ſervice in caſes which require a ſudden and er- mA _- 
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CHEMICAL HISTORY of . 
| QUINTESSENCES. =» 


Exhibiting the manner of preparing QuINTESSENCES, with 
© eſſential oils, and pure alcohol ; by an RXAM TI tn be 


_ eſſential Orc os Fenner, 


1. 27 a proper quantity of am eſſential oil, as that of fennel, for iu- The procefs. 
ſtance, pour twelve times as much, or more pure alcohol prepared per 

ſe; mix them together, and they. will inſtantly unite into one Har liquor, 

which is the quinteſſence required, „ foto bes: m2 Ci rr | 


2. Care muſt be had in this operation, that not a drop of water re- The caution i 
mains either in the oil, the alcohol, or the veſſel; for this wou'd foul Te 
the liquor, and turn it milky, And if, after the mixture is perfectly 
made, water be poured to it, the whole will be diſturbed, and become 
white; all the alcohol immediately joining itſelf to the water, and let- 
ting go the oil, which will now either float on the top, or ſink to the 
bottom, according to its ſpeciſic gravity. 122255 13 5 a 
3. This method of diſſolving oils in alcohol was utterly unknown to I cerramy 
the ancients: and, indeed, a very celebrated chemiſt has lately denied 4 
the poſſibility thereof, without the aſſiſtance of alkalies. But our pre- 
ſent proceſs furniſnes us with an undeniable example, that oils may be 
| ſo perfectly diſſolved in pure alcohol, prepared without alkalies, as totally _ _ _ 
to diſappear therein, and compoſe one uniform liquor with the ſpirit. - 
And for farther confirmation: hereof, we may try it again with two or 
three drops of the eſſential oil of cinnamon, which is known to be ſo 
heavy, as to fink even in * yet even this ponderous oil —_ Ee 
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let fall into pure alcohol per ſe, will, as ſoon as ever it begins to deſeend 
therein, ſo perfectly mix 1tſelf with the ſpirit in its motion, as that everx 
ſingle drop of the whole ſhall contain ſome portion of the divided oi, 
F as is manifeſt by the ſmell and taſte of the cinnamon therein. . 
_ Its excellence, 4. If the quinteſſences of this proceſs be ſeveral times digeſted; coho- 


* * 


S, 
and uncommon lated and diſtil'd again, the oil therein will, at length, be broke fo fine, 
2 as, like the alcohol itſelf, readily to mix with water. And this, per- 
haps, is as noble an experiment as any in chemiſtry; tho' at the fame” 
time we muſt own it is chargeable. Thus, if I wou'd have an eſſence 
of ag 7s that n_ anemia water, I ons a dram, for in- 
tance, of the pure eſſential oil of that ſpice, and mix it wit 0 
„ nee of on Lobel per 1 2 either 55 digeſting them r 
for a year, with a proper heat, or by repeated diſtillation, I bring the 
two to unite fo permanently, and fo. intimately; as to mix with water, 
* or the humors of the body; f. r, by this means, the repeated ſtrokes of a 
gentle fire grinds and attenuates the parts of the oil to the ſize of thoſe 
of the ſpirit, with which it therefore forms one homogeneous and un- 
changeable liquor, having the taſte, ſcent, and virtues of cinnamon, as 
rfe& as if the oil had been fermented with the alcohol ; which, there- 
Ye, ſhews us another method of converting oils into ſpirits, 
| Thedoffrineit 5. We are now given to underſtand the chemical effects of alcohol 
__ with , upon ſpirits, roſins $4 oils ; and the affinity there is between it and oil, 
= wſes thereef. > it is a menſtruum to all kinds thereof. Hence we hkewiſe learn 
| the manner of diflolving, 1 , and adulterating of oils; and at the 
fame time adding to their taſte, fcent, and finenefs. Hence alſo we are 
let into the nature of an oily ſpirit, and the methods of diſcovering any 
* adulteration of that kind, by the admixture of water. Eſſential oils, we 
ſee, may eaſily. be adulterated with alcohol; becauſe they readily and 
intimately unite therewith : and ax the ſame time that it diſſolves them, 
it increaſes their virtues, and makes tiſem fironger, more aromatic and. 
fſubtile. But if there were any oil perfectly deftitute of taſte, ſcent and 
colour, it might be uſed to adulterate the richeſt eſſential oils, with- 
out a poſſibility of diſcovering the fraud. But there is no ſuch known 
at preſent ;- or if ſome may, at firſt fight, appear to be of this kind, 
they ſoon rurn-rancid: And therefore, alcohol is the only thing that 
can be ſucceſsfully employ'd in the adulteration of eſſential oils: and 
this cheat may be detected, as was ſaid before, by the milky colour, and 
 feparation that will be procured when water is poured to ſuch a mixture. 
For the like will not happen when the oil is pure and unmix e. 
Medicinal vir- 6. "Theſe quinteſſences are of wonderful medicinal virtues, as is eaſy. 
 tue: of the pro- to imagine from their compoſition; being the mixture of an eſſential oil 
dudliaus. with a pure vegetable ſpirit : ſo that they may not improperly be called 
vegetable ſulphurs, made potable, and raiſed to their utmoſt degree of 


* 
4 


» 


power and efficacy. They are, doubtleſs, ſome of the moſt RS | 
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* Proceſſes upou Vegetable, [iy / 
ſpecific medicines that can be obtain'd from vegetables; ag retaining inn 

an exalted degree of p ion, all the virtues of the plant whoſe oil 
they were made of. And farther than this, it is ſcarce poſſible to riſe 
in the vegetable kingdom, oO © 
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Exhibiting the manner of preparing the QuixrESANCES⁵ 
of AsrArre Rafinr; by. an example in Campus. 


WN that dry oil, the rofin of Aſia, otherwiſe caled camphire, to a The pe. 
IN powder, or _— ſmall parts, and pour thereon any quantity of | 2 
pure alcohol, or : pirit of wine; this will ſoon perfettly diſſolve the camphire, like © 

ſo much oil, whilft the whole appears ons uniform liquor. (2) But if water le | 

nom poured into the ſolution, the mixture will preſently become turbid, white, 

aud give out the camphire in its priſtine form, And this wou'd be the conſe- - © 

quence if the experiment were a hundred times repeated, or freſh ſolutions and 

precipitations made ; without any alteration in the native form or virtue of the 

gee on En nd! HS i 5 
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2. Camphire being nothing but the eſſential oil of carduns benedifius, or The doBrine is 
the camphire-tree growing in Aſa, it is plain from our preſent proceſs, «ford 
that what is a mere oil in the hotteſt regions, may appear like ſulphur, 
as to dryneſs, in the colder; and therefore, that oils, as well as water, 
may paſs into a kind of ice. As to the manner of the formation of „„ 
camphire, we have frequent examples of it in the diſtillation of plants; | 
the oil whereof ſometimes adheres to, and blocks up the worm: but if 
it be clear'd out, and expoſed to the cold air, it will there grow hard 
like ice, and turn to a kind of camphire; which, by diſtillation, wou d EY. 
appear under the form of a ſpirit. But the camphire of Afa is a roſin WM 


ſai generis,” and not like the concreted oils of other countries. 2 
3. The quinteſſence of this proceſs,” prepared with camphire, is a p;raue: of he 
very balfamic medicine, and powerfully reſiſts putrefaction in the body. production. 
*Tis alſo an excellent coſmetic, in caſe of an ulcerous skin; and admi- 
* ves from corruption ſuch ſmall animals as are ſuſpended 
dee nn 25 TTY 20g OY „ . 
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(ere) Proceſſes upon Vegetables. 
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Exhibiting the manner of preparing dry QuixrzsszNezs, 5 
from the liquid ones and the eſſential extrafts of the fifty 
| ſixth PROCESS. 1 5 | = 1 


1. No four! ounces of loaf-ſugar finely ground, and thoroughly dry d, pour 
three drams of any liquid quinteſſence, compoſed of three parts oil, perl 
one of alcohol; add one dram of the extract of the ſame kind of aromatic. 
with that of the liquid quinteſſence, and in the manner of the fifty fixth 
proceſs, and mix them well together, by grinding them in a dry glaſs mortar, . 
without admitting the leaſt moiſture. Diſtil the mixture in a glaſs cucurbit, 
with a heat no greater than that of a man in health, till the alcohol of the 
liquid quinteſſence is come over ; and what it then left behind will be a dry quin- 
tellence, which ought to be kept in well-cloſed veſſels of glaſs. . _ 8 


Medicinal 'vir- 2. The alcohol in the liquid quinteſſence is of uſe in this operation, 


tues, and uſes 
of uh prod. 


- 


by opening the body of the oil, and making it unite with the ſugar. 
And after the ſame manner is the famous golden powder prepared, cho 5 


fold at an exorbitant price, with the addition of a. little cinnabar to. 
« heighten its colour. The form of theſe quinteſſences is beyond. even thar 


of the elæoſacchara, and renders them principally ſerviceable to travellers 


and ſailors; as being very convenient for carriage, and powerful in their 


operation a very ſmall quantity alfo ſerving for a doſe. . Thus, if a 
traveller ſnou d in his voyage be at any time ſeized wich. a dyſentery, 


for inſtance, a quantity of the dry quinteſſence of opium, no bigger 


than the head of a moderate pin, taken in a glaſs of wine, might 
readily and commodiouſly effect the cure, without other aſſiſtance. ia 
for a warm, anodyne, portable cordial, of great efficacy in diſtempers pro- 
ceeding from cold, and attended with weakneſs, take the eſſential oil of cin- 


hn namon, citron-peel, and orange-peel, of each one dram, of the oil of mace. 
half a dram, that of cloves ſix drops, that of rhodium eight drops; and make 
all theſe into a liquid quinteſſence, or oily ſpirit, with a dram of pure 


- anodyne quinteſſence, take of choice opium, 


alcohol per ſe ; àhd thus there will be obtain'd as effectual and gratefal a, 
cordial, as any in the art of medicine. But to convert this into a dry, 
tly dry'd, one dram, and 


four drams of: ſaffron; and with pure alcohol, prepared without alka- 
lies, make an extract, in the manner deſcribed in the fifty fixth proceſs; 


then draw off the moiſture till there remains of the extract no more than 
about four drams, which are to be mix d with the liquid quinteſſence 
juſt now ſet down, in the manner of the preſent proceſs. This prepa- 
ration being taken in the quantity of a ſingle grain, up to ten, if there 


* 


2 eſſer upon 7 eker os > 73). 
| mal be a is ſuch an immediate anodyne curdial, as nothing can | 
exceed, being taken in a glaſs of Spaniſh wine. And after this man 


ner the preparation * be e at re wann way i had range 
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W —— manner 4 preparing FATE 3 aro- 
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110.2 proper quantity of the freſh babes leaves of 5 ei * The 
or ten times as much ſpirit of wine,” that has been once 2 Co wy 
and diftil 28 _— in a glaſs cucurbit, or copper alembic, ſo long as the 775 ä 


comes over, or am oily veins appear in the head, or upper part of the 
and what thus 6 off will be the fimple, medicated, aromatic ſpirit #24 


3 otherwiſe called the Queen of rj noi s water ; which being A A . | 
| i td rider fil fm ſuck lon, n Wy e 8 


4 SF 


. This Spirit is an e upon the 5255 5 vegetables Nature, , 
the" ne more then 8 ſolution of the fine volatile, or eſſential oil of the nge , 
plant in ſpirit of wine; and accordingly it turns milky, like the quin- — * .M 
teſſences of the fiſty ſeventh proceſs, when water is mix d therewith. — 
In effect, this ſpirit ſcarce differs from that; being a mixture of ſpirit of | 
wine with an eſſential oil, which' may- be readily ſeparated by the e 
addition of water; fo that its general virtues and uſes are alrea- - Fong nn „ 
dy mention d under that proceſs. A like ſpirit” may, by the ſame 
means, be obtain d from other recent vegetables; ſo as to anſwer: various 
intentions in the cure of diſeaſes. Thus an hyfteric, cephalic, or a ſto- 
machic, or a cardiac ſpirit, may be obtain d Lond plants endow'd with 
ſuch kind of virtues. Thus the fimple ſpirit of the roots of garden- 
angelica, cohobated thrice,. or till only two thirds of the original quan- 
tity of ſpirit of wine remains, is an admirable medicine in aſthma's 
proceeding from a cold cauſe, orin a too great ſtraitneſs of the cheſt”; 


In order to ue good hungary. water, 
the proportion of the ſpirit ſhou'd be leſs, in 
e of. the roſemary-flowers,.. that 1 it WP 
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roots are beſt fülited to an 


; being taken in a prope 
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with a little ſugar or 2 Bur the ſmall and tender parts of the 
ſwer this purpoſe, as having much more 


virtue than the groſſer. And if the diſtillation be duly carried on, the 
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ſpirit that comes over will be fully impregnated with che aromatic part 
of the ſubject, and entirely deprive what ſtays. behind of all its oy 
raſte and ſcent ; which again confirms, that the oils wherein theſe qua- 
lities reſide, are drawn out by ſomething Gmilar to themſelves. The ſimple 
ſpirit of · xoſe . bem g as an excellent remedy in all diſeaſes 
rom a cold cauſe, eſpecially in the vertigo, hyſteric paſſion, apoplexy, 
Oc. being taken in the quantity of a dram or two, along with a glaſs 
of pan wine. Tis alſo reputed an admirable. coſmetic, by means 
its inventor, the queen of Hungary, is fabled to have preſerved 
herſelf as beautiful as Helen to an extreme old: age. This is certain, 
that it greatly comforts the nervous ſyſtem, when affected or diſorder d 
by cold; and ſometimes does good in caſe of contuſions and blackneſs 
of the fleſh or skin. | FFF 
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1. U * E of citron peel, and China orange · peel, of each four: ounces; 

lavender-flowers, red roſe, and orange-flowers, of each tuo ounces; 

the roots of angelica, and Florence orrice, of each one ounce ; dry d mint a hand- 


Jul; cinnamon three ouncet; ; cloves, uitmeg and mace, of each two drams ; reſti- 
Fjͤ,eudiſpirit of wine: four ti mes the quantity 'of all the other ingredients; mix them 
. *_.,  rogethery and diſtil till the liquor begins to run white ; and what comes off before 
ttzhat time will be-a rich compound, medicated; aromatic ſpiri. 


Farther eonti- 


2. If, after the. ſpirit is all come over, pure water be pour'd upon the 


wed % reminder, and the diſtillation be continued with a ſtronger fire, there 


will be obtain d a rich kind of compound aromatic water, that may, in a 
leſs. degree, anſwer the like intentions with the compound aromatic ſpi- 
rit. And the ſpirit itſelf may be render d much more noble by two or 
three cohobations; eſpecially if in the laſt diſtillation, a dram of ſaffron, 
or ground ambergreaſe tied in a linen rag, be ſuſpended by a ſtring in 
the neck of the retort, or ſide of the head of the alembic, ſo that the 
vapor may freely pervade it on every ſide; for by this means the am- 
bergreaſe will yield ſuch an agreeable flavour both to the ſmell and 


taſte, as not to prove offenſive even to hypochondriacal or hyſterical pa- 
tients; ſo kindly is it diſſolved by the ſurrounding dew or vapor, and ſo 


much better than in common digeſtion. And thus an uncommon me- 


_ Jdicine is obtainable, which might be called by the name of the invigo- 


rating 
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rating cordial, Theſe ſpirits may be compounded and varied at every | — 
' ones Þ ſo as to ferve in hyſterie, apoplectie, cephalic, or almoſt ; 
any \othes- „ according to the intention of à phyſician, who knows 
the 82 virtues of the plant he wou d employ. Thus a cephalic ſpi- 
rit, that ſnall powerfully Nene nr e, may be obtain d by 
the diſtillation of flæchas flowers, the Syrian marum, roſemary, lavender, 
rue, marjoram, ſage, betony, maſter-wort, Cc. in the manner of our 

preſent proceſs. By a rectiſication of theſe compound aromatic ſpirits, 

a true eſſential oil or quinteſſence may be obtain d; tho it then becomes 

ſo ſubtile and volatile, as ſcarce to be contain d in any veſſel. For 
which reaſon we may uſually content ourſelves with the ſpirit that firſt 
runs off; as being procurable with leſs expenſe, and capable of keeping a | 
without loſs, and anſwering the end of the phyſician. 5 

3. We have already ſeen the effects of ſpirits upon oils, and what Turedadtian #0 
are the productions of the two by combination : the method at firſt laid * 5 
down next requires us to ſhew, what will be the effects of fix d falt e 
when united with oils. The principal oils in common "uſe, are thoſe . 
obtain'd by expreſſion, or thoſe procured by diſtillation; and with ! 

both theſe the mixture of a fix d alkaline falt will compoſe a ſoap. 
Expreſs d oils contain a large proportion of acid, which is ſeparated 
from them by diſtillation; and therefore, expreſs d oils eaſier join them- . 
ſelves with fix d ſalts than the eſſential, or ſuch as are volatile; ſo that 
if any oil by expreſſion, as that of olives, for inſtance, be mix d with a 
fix d alkali, a remarkable agreement may immediately be perceiv'd be- 


«7 


tween them; for in the very inſtant that they mix they ſeem to form 8 
into a ſoap : and if they were, for a few hours, to be ſuſpended 
at the moving ſails. of a wind-mill, ſo that they might be violently 

| ſhook together, they wou'd mix and exhibit a ſaponaceous body; but at 
length, after the motion ceaſes, the ſaline and watery.part will fall co the 
bottom, and the oil riſe. to the top. But boiling will permanently re- 
duce them into one uniform body, called by the name of ſoap. By this 


means the ſalt will be ſo intimately united to the oil, as to become an 


efſential ſalt, whoſe nature it is to be join d with oil. But a light, : 0 
diſtin'd volatile oil will not unite, by coction, into a ſoap with a fix d 2 
falt; . becauſe being ſpecifically lighter than water, it exhales in the pe- 
ration. But in order to make ſoap with diſtill'd oils and fix d alkali, . 
we may ule the ſtrongeſt falt of quick-lime, join'd with pot-aſhes, which . —-- 

being exceedingly attractive, has a ftrange propenſity of joining all other : 
bodies with itlelf, and particularly waters, ſpirits, acid liquors and oils. - 

The method is to heat this ſalt, and, whilſt it remains in that ſtate, td 

pour the eſſential oil thereon; which. is then ſtrongly attracted into the 
falt with a hiffing noiſe. Then the mixture being ſuffer'd to ſtand at 

reft for a few months, the ſalt and oil will in that time'loſe their re- 

ſpective natures, and turn to a very ſharp ſoap, as we ſhall more fully, 

apo ene 
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The proceſs. x, FO one part of good ſtrong quick-lime, ſet in a glaſs veſſel, add three 
= EF parts of fix'd vegetable alkali, which is to be gradually moiſten d with 
| water till the lime lakes, or falls aſunder. (2.) Then boil this mix d matter in a 
copper veſſel, with a. ſufficient quantity of water, to make a lixivinm, to be fired 
and exhaled, after the manner of our twelfth proceſs, till it will ſupport a neu- laid 
egg; at which time it will be fit for our purpoſe, and is what the ſoap-boilers 
call their ſtrongeſt mother or menſtruum ; and is indeed ſo ſtrong, as, when it 
_ boils, immediately to conſume almo#? any body that ſhall fall therein. (3.) This 
ſtrong lixivium being let down with water, or, at firſt, exhaled only to ſuch a 
Axe, as jus? to ſuffer a freſh egg to fink in it, is called by the ſame. artiſts, 
their weaker mother, or common lixivium. (4.) With this weaker lixivium, 
thoroughly mix an equal quantity of any auimal or vegetable oil, gain d by ex- 
preſſion, and boi! them together over a ſoft fire, till at length, with continual 
ſtirring and mixing, they begin to unite into one uniform thickiſh maſs ; the ſu- 
"% perſtucus water, but not the oil, being exhaled in the operation. (5. Then add three 
parts of the ſtrongeſt lixivium abovemention'd, in proportion to the quantity of oil, 
and continue them boiling, with a gentle heat, and perpetual agitation, til 2 
become of that confiſtence, as when. a little is drop d upon a cold metalline plate 
it appears in the form of an uniform confiſtent maſs, vr hard ſoap, capable of 
VVV | 


* 


8 


Direious re- 2, If the ſoap ſhou'd happen to be too fat or greaſy, ſo that the oil 
lating thereto. Teparates, or appears diſtinct, tis cured by adding more of the ftrong 
| lixivium, and , or continuing the boiling for a ſeaſon. But if 
ir proves too ſharp, ſaline or corroſive, which may be known by the 


taſte, and its relenting in the air, after it is cool'd, it requires the ad- 
dition of more oil, and a farther degree of coction, till at length the 
due proportion of the ingredients is hit upon, ſo that neither may pre- 
dominate, which always affords the moſt perfect kind of ſoap. And in 
this manner are made all the various ſoaps of Europe. But the Spaniſh and 
Venetian Daps are in greateſt eſteem, thoſe parts abounding ot = | 
Ik J)) = 


agreeable ſcent. The mixture of pure ſalt of tartar and oil, without 
the aſſiſtance of quick- lime, makes an admirable kind of foap. s. 
3. By this proceſs, fix d alkali is made tro unite with any kind of Medicinal vr. 


- 1 . > » . in 
hol, deterging, cleanſing, purifying, attenuating, relaxing, opening, de- 


kali, that is, where no inflammatory diſpoſition appears; being enabled, 

by the fineneſs of its parts, to paſs thro” the whole fyſtem of veſſels, and 

unite with all the flaids of the body. This extraordinary medicine may, 

upon occaſion, be taken after the rate of an ounce in four and ewenty-. 

hours; being divided into proper doſes for that purpoſe, and fo uſed ar 7 


matter above that of the canal thro which it ought to flow: If we con- 
and force it a paſſage with the circulating fluids. Now, it can only be the. .* 


the animal. fluids eonſiſt of nothing more than water, ſalt, oil and earth; © 


ſuperior tenacity. of its parts, aud its indiſpoſition to diſſolve, like falr, OS 


ſtructions in the body; but an Cie matter that ſometimes ap- 
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pears like chalk, ſometimes like roſin, and ſometimes like an oily ſub- 
ſtance; all which are uncapable of being diſſolved by water, and hardly 
by common falr, but readily yield to fix d alkali and alcohol; the for- 
mer whereof, however, might firſt corrode the veſſels of the body before 
it reached the part, whilſt the latter wou'd coagulate the fluids contain . 


..._ - therein, and by conſtringing the veſſels increaſe the obſtruction, at the 


time they produce the other effect: fo that ſoap is the only remedy, .. - 
which can be uſed with ſafety and ſucceſs in the caſe of obſtructions. . 
And this will preſently and effectually diſſolve away inſpiſſated and 
harden'd, or pitchy, unctuous matter, unite it to itſelf, and fit it for ex-, 


pulſion, or a free circulation in the canals again; and all this too in a 
manner as mild and gentle as it is effectual. Beſides this, it furpriſinglx 


cures all internal wounds, foul ulcers, &c. but, as was hinted. above, 


tis as bad as peiſon where the humors tend to a flare of alkaline. cor- 


The proceſs. 


ruption; and therefore, it is highly miſchievous in a phthiſis, the ſtone, . 
fevers, and principally in the plague. Thus it has been remark'd. 
both by the French, aller and Germans, and particularly by Sylvius, - 
Foreſtus, and Diemerbroeck, that in the time of the plague, almoſt all the 
ſoap-boilers, fullers, and ſuch whoſe buſineſs led them to make uſe of 
ſoap, or even thoſe who 11 on clean linen, that had been waſh'd. in 
ſoapy water, died of the diſtemper : whilſt thoſe were found to eſcape, 


who were in like manner any way concerned with acids. 
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1. JNUT of the ſtrongeſt fix'd alkali, firſt thoroughly purged of its earth by 
| ſolution, filtration and evaporation, into an earthen crucible, and ſuffer 
it to flow in a very ſtrong fire, for two or three hours, or till it turns of a blue 
colour ; and whilſt it all remains in a fluid ſtate, pour it immediately into an 
tron mortar made exceeding hot and dyy. As foon as ever it ceaſes to flow, grind 


it wel with a peſtle of iron, til, upon cooling gradually, it be reduced to @ © 


wery dry powder ; which, whilſt it is yet very hot, is to be poured into a low 
glaſs, made flat at the bottom, and wide at the mouth, that has firſt been 
throughly heated, and wiped perfect dry: then immediately pour to the ſalt 
ſuch a quantity of clear and well reftified oil of turpentine, or any other eſſential 
oil, as may riſe about an inch above it; and if the operation be rightly per- 
form'd, the fix'd alkali will now drink in the oil with a hiſſing miſe. Then 

place the containing veſſel in a cellar, that the matter may attraci the moiſture 
of the cool air, and in a jew days time all the oil will be imbibed by the ſalt ;/ 
after which, the matter is to be ſtirr d about with a ſtick ſeveral times in a 
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day; continuing to pour freſh oil gradually upon it, till the ſalt be fully ſatu= 
rated; which it will be with about thrice its own quantity thereof. And ir 

in the ſpace of three or Jour months, you will have the ſoap required, which, by 
way of eminence, is called the ſoap by philoſophers. | „ | 


2. Every circumſtance mention'd in the proceſs muſt be carefully ob- The cantions e +, 
ſerved, otherwiſe the experiment will not ſucceed : I myſelf was obliged “ . | 
to HY it more than fifty times before I cou'd make it anſwer, tho 1 | 
exactly follow'd the directions of Helmont, Starkey, and Matthew. But the 
method here ſet down. has never failed me once. The 'mortar and 
glaſs made uſe of muſt be exceeding dry; for the leaſt moiſture in 
any veſſel employ d in the operation wou'd cauſe all the falt to be 
thrown about the room with prodigious violence, break the veſſels to 
pieces, and endanger the lives of the ſpeQators : and, if the leaſt drop 
of water ſhou'd. be conceal'd in the oil of turpentine, or in the ſalt, no 
- ſoap cou'd poſſibly be made thereof. For this reaſon, the ſalt, during ö : 
the operation, muſt not be ſuffer'd to cool; becauſe it wou d then in- 
ſtantly attract the moiſture of the air, and by that means prevent ge 
uniting of the oil therewith. In this caſe, likewiſe, it wou d ſtick ſo 1” 
ſtrongly to the ſides of the mortar, as might cauſe great difficulty to 
ſeparate it again. But the ſucceſs of this operation depends chiefly upon. | 
the agitation of the mixture; by, means whereof Dr. Grew tells us of a 
way to prepare this ſoap in four and twenty hours time. 5 
3. This preparation goes under different names. It is called the ſoap n, chemical 
of rhe adept, of Helmont, and of Starkey, and the corrector of Matthew ; uſe - _ 
and is the thing of which they have all ſo largely treated. If any Kind of 
poiſon be digeſted with thrice its own quantity of this ſoap, the whole be. 
comes of an indifferent, or neutral nature; which is the reaſon, that in 
England it goes by the name of Matthew's corrector. This Matthew was an . 
empyric, who made himſelf very famous by means hereof : for taking only 
the ſurface, or, as it were, the cream of this ſoap, and mixing it with opi⸗ 
um, hellebore, or ſcammony, he procured a medicine of uncommon vir- 
tues; by which, Starkey alfo made himſelf eminent; the ſpecific virtues. of  -» - 
the opium and purging ingredients being ſuppoſed over-ruled or deftroy's 
in his pill, by the alkaline ſalt. There are fome who add both the 
white and black helſebore, as alfo liqueriſe and ſaffron, as well as opium, 
in the preparation of theſe pills; Tuppoſing that by this means they 


become more antidotal: but this occafions them to prove ſomewhat, eme= | 
tic. And, indeed, the pills publicly ſold at Amſterdam for Starkey's, be. 

ing taken oyer Nis will give a vomir the next morning. ; 
4. Upon firſt digeſting, and then committing this ſoap to diſtillation | G 
in a glaſs cucurbit, with a gentle fire, it affords a kind of unduons; vo- "Ie 


latile falt, ſticking to the ſides of the glaſs; ſo that this proceſs is ae 
counted one of the methods of rendering ſalt of tartar volatile. 
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Virewes and uſes. 5. The medicinal virtues and uſes of this ſoap are much the ſame wich 
f the predue- thoſe of that in the foregoing proceſs; tho this is conſiderably leſs 


| ſharp,.. yet ſtronger, and of a much more heating and penetrating nature; 
on which account, it is excellent in all colical, hypochondriacal, and ar- 
thritical caſes, where any obftrucions are to be broke thorough, Bur, 
. if taken in too large a doſe, it ſtimulates ſo violently as to cauſe A 
' + diſtemper perfectly like the ancient gonorrhœa; and, therefore, ought to 
be uſed with caution. But when a great quantity of it is required, or 
a great obſtruction ro be removed, it ought to be well waſh'd chro' the 
paſſages. with large draughts of ſome emollient decoction; and thus it 
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' Proctssts with alcohol. 


3 1 5 


Mo 4 proper quantity of the ſoap. either of the fixty ſecond, or ſixty tir! 
1... M1: proceſs, righth prepared, aud well dried, add a triple proportion of pure 

' @lohol;; digeſt them together, for a few days, and they. will intimately 
unite, and compoſe the 10 elixir of philoſophers ; in which the three active 
vegetable principles, | eſſential oil, eſſential ſpirit, or alcohol, and fix d ſalt 
are united, without any mixture of the paſſroe, or unabtive principles, earth 


* 


| Firineeanduſes 2. This is by the Arabjans, If. Holandus, Tully, Ripty, and others, 


called the lefler elixir of philoſophers, to diſtinguiſh it from the grand 
one; for making the philoſophers ſtone, which is prepared from. metals. 
E is of this preparation that Helmont ſays, © if you cannot arrive at. 
the ſtone. of philoſophers, ſearch out for the leſſer. elixir; and be- 
* come, poſſeſſed of a medicine capable of curing all diſeaſes.” "Tis 
indeed a wonderfully. efficacious medicine in abundance of cafes ; but 
not univerſal, "Tis a queſtion, whether it can be with any ſafety admi- 
niſtred in inflammatory diſeaſes, Its virtue is exceeding penetrative, 
heating and detergent, as may be learnt by its taſte; whereby tis fitted 
to pervade the whole body, and diſſolve away whatever it finds therein 
of a glutinous nature. Tis much more powerful than ſoaps alone (eſpecially 
when. prepared by lopg digeſtion, which makes a more intimate union of the 
ſeveral. ingredients;) as being a volatile, oily, ſpirituous, vegetable ſalt, er 
the joint union of the three active, or moſt powerful and exalted prin- 
ciples without allay. It is wonderfully heating and deterging; and a 
ſmall quantity of it, being aken in the morning, with a glaſs of gene- 
rous wine, will warm and invigorate the whole frame, 9 and 


1 — s 4 
- z & 
| "9 


25 n PITS TS ant R 8 * 1 nn W — — 4 N . 8 
N R ccc > = n 1 ˙ ĩ—t,v; . ˙ u ] ˙⁰qmꝛʃg 0 ̃᷑ V·k “ 
* - * * * * * e * S SUP OY 5 
2 x £ 2 CY. ES, N 5 * 
* , N N 4 . 8 + ® 7 — 
K. * 7 N LEE £8 * # * 
4 5 5 * 8 x 
Jeet a > 


. 


932 7 Im * x 
4 bt * * * & 
. 4 5 a % f FM 
; 8 + P 
7 4 — of 


. 
* 


4 


PVumeeſſes upon Vegetables. [18 


open all its canals. In general, it has the ſame medicinal virtues with 


5 


- 


* — — 


# 


cure from the vegetable kingdom. | | | | | 
3. Having now. ſeen the effects of ſpirit of wine, alcohol, and oils _ . 


the former. ſoaps, only in a much higher degree; being, perhaps, ch 
utmoſt that vegetables can poſſibly afford; T 55 art 5 a TD i 


x 


upon vegetable ſalts; our next inquiry muſt be into the action of ſalts 
upon ſalts; which we ſhall exemplify in the different treatment of nee 
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TuxrAR, otherwiſe called the Samech of Paracelſus. | 


1 AKE a ſufficient quantity of the whiteſt, pureſt, and moſt biting The proces. — 
1 tartar, which is that in the large? Got Ll rf it to 1 5 me V 
pable poder, and boil it over a ſtrong fire, in fix or eight times itt um 
antity of clear rain water, till it appears to be entirely diſſolved ; then, as the 

iquor continues boiling, wich great care, and only drop by drop,, at dus iner 

vals, let fall Ai FO quantity of oil of tartar made per deliquium a. 

after having at each affufion excited a moſt violent ebullition and erveſcence <ap cab eee, 6 3b 

with very large bubbles, will at length put a ſtop to this phanomenon. en 

now, upon the affufion of a freſh drop of oil of tartar, the ebullition entirely = 
ceaſes, run the liquor, whilſt it is yet violently hot, thro" an hippocras bag; „„ Tg 
then exhale it fo a pellicle, aud bee ſuffer it to crytallize in the coll > i 1 f 
by which means yon will obrain à tartarix d tartar, that will diſſolve in water, 


or run even by the moiſture of the air. Or, the ſolution itſelf. without being 5 „„ 
exhaled, may be kept under the ſame title for midicinal or chemical uſes, © 1 „„ 


25 Tis very remarkable, that the efferveſcence in this proceſswon'd 8 1 
happen, if the alkaline liquor were poured: upon crude tartar that was un- F 
diſſolved; the reaſon whereof ſeems to be this, that its acid ſalt in h % canin i 
a ſtate is too intimately united with the other principles to admit thereof 2 IX 
Whence we may venture to draw this general concluſion, that choſe | 

ſults which, whilſt they remain ſolid, or undiſſolved in the cold, wil! of 

_ cauſe no ebullition with fix d alkalies, may yet readily do it, and frongly, 5 1 


when applied together in a ſtate of heat and fluidity. The oil of tartar 1 
here muſt be carefully drop d in ſo long as it makes any ebullition; and.  - .— 
„ FEW ( 2 r , 5 ABS OVAL _ BY ; Ts 5 OE n 4 
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the affuſion thereof Thon'd immediately be ſtop d, as ſoon” as ever EY 


liquor remains quiet, or free from that diſturbance; the drops of the li- 


quid alkali before created; but if you ceaſe the affuſion before this 


point of time, the compound liquor will prove acid, on account of the 


1 [182] 
Nature ＋ 5 
e 
; 


predominancy of che crude tartar which is acid: and on the contrary, if 
more oil of tartar be added, after the ebullition ceaſes, the liquor will 


become of an alkaline nature, from the over-proportion df the fluid 
alkali. 1 „ 5 5 e 

3. This preparation goes pretty commonly by the name of the Samech 
of Paracelſus; but 1 greatly queſtion, whether it be really that extraor- 
dinary medicine, by means whereof he declares he cou'd cure all kinds 


ration hereof, that an uncommon tranſmutation is here made of the 
tartar, by its own, fix'd ſalt; which alters its nature, and makes it 


neutral, or neither acid, nor alkali, Tartar is a body very hard of 


itſelf ro difſolve, and opens not but to a large proportion of . boiling 


water; for cold water will not diſſolve it : tis likewiſe ſo ſolid and durable, 


as to remain, perhaps, for a hundred years, or more, undiſſolved 


in wine; and yet eyen this ſtrong body, by the admixture ef a little 


of its own alkaline falt, is in the preſent S render'd potable, 
and fo foluble, as ſcarce to be kept from ſp 


ontaneouſly relenting in 


a a well cloſed glaſs; whence it has alſo obtain'd_the name of ſoluble 


Medic nal wire | * 
tes, and che- fix d al 


mical uſes of 
the production. 


alone, being inoffenſiye to the taſte, and neither alkaline nor acid, from 


in any proper vehicle. 


B 85 - <flect, Beſides its particular medicinal virtues, it is alſo an incomparable 


rartar. 


4. By this mixture of the eſſential ſalt of a vegetable with its own 


tues. It is an excellent purge in hypochondriacal caſes, and does not 


leave the body bound up afterwards; for which reaſon tis likewiſe | 


ſerviceable in coſtive habits, or ſuch as go to ſtool but ſeldom. _ It alſo 


excellently attenuates, and cleanſes away viſcid phlegm; and might, per- 
haps, be made the baſis of a medicine, to bring away ſand, or the matter 
that forms the ſtone in the kidneys. "Tis kee; in all ſplenetic, and me- 
lancholic diſorders, and an extraordinary medicine in the jaundice, tho' 


grown inveterate ;.as likewiſe. in all ulcerous caſes, attended with foul 


or purulent matter; being, perhaps, one of the moſt efficacious ſalts af- 
forced by chemiſtry. To anſwer theſe purpoſes, it may ſafely be given 


the quantity of a dram de that of half an ounce, or more; or diſſolved 
by drank ln he, more eee 6, whale, e 
retic liquor; and fo of the reſt. But if it be deſignd as a cathartic, 
its doſe may be gradually increaſed, from day to day, till it has its full 

. 8 ; : Men- 


} 


% 


ali, an admirable new ſalt is produced, endow d with laxative, 
purgative, attenuating, aperitive, ſudorific, diuretic, and antihyſteric vir- 


— 


of wounds, without bringing them to ſuppuration; tho it muſt be ac- 
knowledg'd, that Helmont wou'd have his tincture of ſalt of tartar paſs 
for the Samech of Paracelſus. There is this extraordinary in the prepa- 


Thus, in caſe, of the gravel, for inſtance, it may 


fer jew Negri ft 937 


* to diſſolve vegetable ſubſtances; and eſpecially ſuch as are > of * 

a very tenacious or glutinous nature, or ctherwiſe very hard to open: 
for by means of this preparation, they may be made readily, and 

ctly to join with an aqueous ox ſpirituous liquor. Thus 5 tenacious 
body of myrrh, which is fo difficult of ſolution, being once intimately. 
penetrated with this ſalt, becomes almoſt totally 1181 in ſpirit of 
wine, fo as preſently to afford a rich and noble tincture : which may 
ſeem a kind of myſtery to ſome chemiſts, who know by experience that 
fix d alkali, applied to this gum, binds up the ſurface thereof, and turns 
it as it were into a kind of cruſt, which prevents its yielding a laudable 
_ rincure,. In fort, it ſeems to be of a more penerrating nature, and 
| diffolyes much more readily and expeditiouſly than other eſſential ſalts, 


which ufually require a conſiderable degree ot heat, BOT a ne ropor- 
tion vn water Sgt ny will unlock. 8 Fi e 


65 


. * 


e 


Ege, * Manner. of preparing Regenerated Ta ATA A, or 
the Terra foliata Tartari of th 3 — called „ 
1 purging” Salt of Sennertus. | 5 | 


UT a proper portion FF, the Sous hea alkali 7 tartar, 78 FEB be. 
very ary by heat, into a large and clean glaſs veſſel, and, by degrees, 
L Fo. upon it any quantity of the ſtrongeſt alſtilba vinegar, at pleaſure, ſup- -. 

_ Poſe in all about ſeven or eight times its 0z0n weight, and by ſhaking the glaſs, 
or otherwiſe,” mix them vel together.” This 4 tou being made at due inter- 

_ vals, a very ſmall and ſhort-liv'd ebullition vill at firſt appear ; bur, as more 
| vinegar comes to be poured on the falt, the ebullition will be the greater, laſt 

the longer, and ſtill continue increaſing both in magnitude and duration, s 
freſh vinegar is added, and the matter ſtirr 4 about. Continue thus to pour IE 

in vinegar at the expiration. of each ebullition, till the phenomenon can no 
longer be extited, even by motion, or ſhaking the glaſs, and by this means, 

| after the whole has ſtood to ſettle, and depoſited its faces, you will ob. 
tain a pure, tranſparent, ſcentleſi liquor, which is neither acid, nor al- 
kaline, but of a ſharp, piercing taſte peculiar to itſelf. Filtre the liguor,, .. 
or decant the clear part, and diſtill it in a retort almoſt. to dryneſs; and 
in the operation the following. Phenomena. will Mer. (. A quantity of © 
Pure, and. ſcemingly elementary. water will come. over, without. either ſcent. - 
or taſte. (2. The body of the liquor, auhich was before trauſparent, on- * 
limpid, 7 begin to change its colour, and continue 0 do it every mo- 
ment, ſo as at length to appear f a blackiſh: brown... .(3.). A groſs, thicke.. _ 
unctuous liquor, in colour berween black and red, and of a particular oily, , *» * 
Alkaline taſte, will remain behind at the bottom, f the retort. (4.) To 
Macs ws my hs 880 apr 2 fours by es a ſufficient - 
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[184] DProvteſſes uon Hegttables 
| PP quantity of diſtilld vinegar; aud the phenomena of the'ebul ition will happen, 
as before, till the matter be ſaturated ſo as not to bubble, even when briskly 
* ſtirr'd, Then again free the mixture from its feculent part, and commit 
the pure to diſtillation, as before : and. again, inſipid water will riſe, and 
a thick, unct nous, dark-colour'd liguor be left behind. (5.). Continue thus 
| tim repeat the proceſs, till the ſpirit of vinegar comes over as ſtrong. as it 
1 | vas at firſt poured on; which will be an indication, that the ſalt is thoroughly 
1 - ſaturated with acid; and, at length, any the remainder over a gentle fire, 
to prevent the exhalation of the oil; and there will remain. at the bottcm 


— 


. 4 fſalf M a colour between. black and red, of a moſt ſbarp and piercing. 
8 nature, very particular in its taſte, ſaponaceous, or of an aperitive, medi- 
| | | 


cinal virtue, and almoſt totally volatile . with 4 conſiderable degree of beat; 

| _ but, if urged with a ſtrong fire, the major part of it turns to à true in. 

. flammable red oil; and when dried in a glaſs veſſel with a more moderate 
„„ ' heat, and ſuffer'd to cool, it runs together like a maſs of melted ſilver, and, 
1 like talc, becomes ſeparable into thin plates, that are again fuſible by fire. 
Whence awe ſee the reaſon why the ancients called it Terra foliata Tartari. 


7 The caution; it © 2. The circumſtances deſcribed in this proceſs are to be carefully ob- 
| requires. ſerved, in order to render it ſucceſsful. Particularly, the fire employ'd 
| in the exhalation muſt be very ſoft and gentle; otherwiſe the oil might 
eaſily be evaporated, or the whole quantity of ſalt driven away. The 
fæces depoſited by the mixture of the ſalt and vinegar, are here to be 
laid aſide, as uſeleſs or detrimental in the operation. Theſe fæces will 
be found at the bottom of the containing veſſel, tho the tartar employ d 
were ever ſo pure; but from whence. they ſnou'd proceed is very hard 
to ſay. As ſoon as ever the liquor to be diſtill'd comes to be heated, a. 
Wes, great ebullition will ariſe ; which, however, is not to. be aſcribed to the 
| action of the fire, but to the ſalt; and after this, the liquor. paſſes ſuc-. 
. ceſſively thro” all the degrees of colour, from limpid to dark-brown, or. 
| a kind of black. The name of philoſophical earth ſeems given to the laſt 
„ production of our proceſs, on account of its being taken for a kind af 
. nutritiye matter, uſeful in the preparation of the philoſophers ſtone, 
is | which is ſuppoſed * to grow from hence, as a plant does out of the 
| | ground. Ir likewiſe goes by the name of the purging ſalt, or tartar, of 
Sennertus, becauſe it was by tim eſteem'd a very uncommon and extra- 
ordinary medicine to cleanſe the box. ety Lok 
n, chemical 3. The proceſs itſelf ſupplies us with a general method of regene- 
wei, rating ſalts from alkali and acid; for it ſucceeds as well in the.fofil, as 
the vegetable kingdom; with this. only difference, that the ſalts thus 
made from minerals become more fixed than thoſe from vegetables. 
| ; It is a very fruitful experiment, and furniſhes ſeveral obſervations, which 
i — appear as ſd many chemical paradoxes. For, (1) the ebullition, or, as it 
. muy improperly be called, the efferyeſcence here made, inſtead of heating, 
® RET R IidE tis v2 get ies. COL Neb TION 
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really increaſes the coldneſs of the liquor; and that in proportion to the 

quantity of motion excited; ſo that the moſt violent ebullition ſhall 

cauſe the moſt intenſe degree of cold; as is manifeſt by the thermometer: | ET | 
whilſt yet it is generally allowed, that attrition is productive of heat? „„ 
which in effect is the caſe in other kinds of 'efferyeſcence. (2.) The ſe- 15 * 
cond affuſion of the vinegar upon the ſalt excites a greater ebullition than 3 
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the firſt, | the third a greater than the ſecond, and ſo up to the fifth or 5 
ſixth, or till the point of ſaturation be gained; which is directly con- 5 
trary to what happens in the mixture of other ſalts of an oppoſite na- e 
ture; for we commonly find that theſe operate the more violeutly upon 55 


one another, or cauſe the greater efferveſcence, the ſtronger they are re- 
ſpectively; but in the 8 caſe, the weaker the fix d alkali is made by 
mixing with the acid liquor, the greater ebullition is excited, till at 
length the ſalt has imbibed its fill; which M. Homberg remarks for a 5 
wonderful phenomenon, as being contrary to the general opinion of 
chemiſts, who have given it as a rule, that the ſtronger the fixed alk alt 
is; the greater will be the ebullition; whereas we learn from our expe») 
riment, that an alkali may be too ſtrong to give the appearance of an 
efferveſcence with an acid. (3.) The mixture by diſtillation. affords - | 
large proportion. of pure water; all that is acid in the compoſition: | -, 
remaining at the ſame time fix d in the alkaline ſalt: ſo that what rwe 05 1 
call by the name of acid ſpirits have an improper appellation, being in | 1 
reality no more than acid ſalts diſſolved in water, and that in a very ſmall 

proportion. It is probable that all the acid or ſaline matter which com- 

poſes vinegar, amounts not to more than a two hundredth part of the 

whole; as appears by the quantity of water which may be drawn from 

it by repeated diftillation.. (4.) Laſtly, a large part of terra faliata max 

by heat be reduced to an inflammable oil; as F found: to my coſt; upon 

trying to ſublime: half a pound thereof; and this ſeems: as great a para- 

dox as any of the former. For, how is it poſſible, one might ſay, that a ſix d 

ſalt, which for the ſpace of many hours has been expoſed to a moſt violent 

fire, that muſt 354 of conſume. its unctuous part, if it had any, and - 7 
render it exceedingly dry and lean; and the ſpirit of vinegar, a liquor + _ i 
allow'd to be the leaſt unctuous of all that are in nature, ſnou d, by their —_—_ 
mixture, and the treatment of our preſent proceſs, afford ſo large a+ EE = 
quantity of oil? To this it may be anſwer d, that the oil thus obtain d 

was latent in the acid ſalt of the vinegar; or elſe we muſt ſay, that it 

was produced de novo, from a body in which it did not before, reſide: 
or laſtly, which is ſomewhat hard to ſuppoſe, that it was latent in the | | 
fix d alkali, And that oil may, in a wonderful manner, be eoncegled in 3 
liquors, ſo as not to be diſcover d but by fome ſuch method as this, 


— 


appears probable from hence, that having let ſome pure ſpirit of bo- "0: 
wood, in which no oil at all appear'd, ſtand for the ſpace of two years _ = 
it at length depoſited a large quantity thereof. And that vinegar itſelf 
aontains a proportion of oil, Wa its colour, which, tho — 
„„ 3 9441 | | by 
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by the large proportion of water wherein the acid ſalt is diſſolved; will 
be made more / manifeſt, by exhaling its aqueous part, upon which the 
remaining liquor will become of a full red; and therefore, it muſt neceſ- 
ſarily participate of oil, becauſe; it is to this that all the colours of bodies 
are owing; for, neither pure ſalt, pure water, nor pure earth have any 


colour at all. Hence we may obſerve, that ſpirit of vi r is not a ſimple, 


but a particular oily acid, unlike to ſpirit of nitre, ſpirit of ſea-falt, 


ſpirit of vitriol, Oc. all which will afford no oil, when mix d with the 
xd: alkali of tartar. And thus likewiſe Saccharum Saturn; which 


is prepared from vinegar and lead, appears to contain a large quan- 


Irs phyſical and 
medicinal uſes, 
with = eee 
iue of the pro- 
nes of the „ 


tity of this. kind of oil. For, ſcarce any body will pretend, that 
lead contains a ſulphur ſoluble by vinegar, which being thus converted 
into oil, may come over in that form upon diſtilling the Saccharum Sa- 
turni. We therefore, venture to aſſert, that there may be latent oilss 
8 * | Per %%% anos” 
4. The chemical and phi 1cal uſes of this experiment are very con- 
ſiderable. It lets us into the method of rendering ſalt of ee 3 
of preparing an admirable menſtruum for vegetable ſubſtances: ſcarce 
otherwiſe diſſolvable; the opinion of the ancient chemiſts as to acetum 


radicatum; the manner of converting the ſpirit of vinegar into oil; the 


nature, production, and change of colours, taſtes and odours; fluidity, 


fixedneſe, volatility, and cold efferveſcence; and laſtly, it ſupplies us 


wich a method of obtaining a compound ſaponaceous ſalt, that is neither 


_ acid nor alkaline. A: volatile ſalt of tartar has by many been treated as 


a chemical non entity; but by our preſent experiment it appears to b 
no fiction. Thus I remember I once loſt a whole pound of ſalt of tar- 
tar, vhich had been thoroughly drench'd with vinegar; whilſt; with ſome 
other view it was too long detain d in the fire. By means of our pre- 
paration, we can readily make a menſtruum capable of diſſolving even 
myrrh, gum- lac, gum-hedera, or the like glutinous vegetable ſubſtances, 


uith a gentle heat, which is otherwiſe exceeding difficult to effect! The 


ancients, and particularly the Arabians, have wrote a great deal about 


the acerum radicutum. Many are of opinion, that is no more than vi- 


negar ſeveral times draun over from ſalt of tartar; and at lengtii united 
with it. But Zwelfer is merry with this conceit ; being poſitive; that the 
vutues of both are deſtroy d by the operation. There is indeed ſome” 


truth in the aſſertion; but Zwelfer concludes too haſtily; for the ancients 


never pretended; that the vinegar was made ſharper by this means; but 
only, that it was by this union fix d in its own root, from whence it had 


its riſe; on which account they gave it the name of radicated vinegar, 
and ſuppoſedi ĩt to be, tho not more acid or alkaline, yet a much more noble 


menſtruum, or medicine, than either vinegar or tartar alone. And indeed, 
its medicinal virtues are exceeding great; for, by its ſaponaceous quality, it 
opens all the obſtructions of the viſcera, more effectually than any other 
medicine hithorto diſcover d : and ſchirrous caſes themſelves give way 
„„ GCC = 0 
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to it. T have myſelf ſeen ſurprizing rhings preform by jes moe, pas | 
the liver, which it gradually 


ticularly in ſcirrhoſities, and even in that o 
diſſolves, and wears away with great eaſe and ſafety; as acting without 
acrimony. Tis alſo excellent in diſorders of the eyes; being fitted to 
take off films or ſpecks therein, cleanſe the parts, and cure ſuch cata- 
racts as are not grown inveterate. And from this foundation Mindere- 
rus has a collyrium, prepared with ſal-ammoniat and diſtill d vine- 

ar, which Zwelfer has ſpoiled, by attempting to corre& and improve it. 

hus'T' remember, a chemiſt was once ſurprized at my preſcribing a 
mixture of ſalt of tartar and ſpirit of vinegar, as if they bad been de- 


ſtructive of each other; whilſt my intention was to order ſomething: that 
es of colour, 


ſhou'd' have a ſapvriaceous and reſolving virtue. The change 


obſeryable'in the diſtillation of the liquor, were, doubtleſs, cauſed fo gra- 


dually by the increaſe of the proportion of the latent oil in the mix- 


portunity to manifeſt itſelf, upon which 


ment gave the oil a greater op 
all colours depend. Our experiment likewiſe furniſhes us with a remark- 


able inftance, how far fluidity; fixedneſs, and volatility depen nd upon . 
mixture, or a mechanical alteration in the parts of the bodies concern d. 
Fix d alkaline and ſaline bodies require a ſtrong heat to make them flow;” 
but our preparation; conſiſting of them and vinegar, runs like wax, almeſt 


as fobn as ever it feels the fire This great dilpoſttion of our prepares” 
tion to flow with heat, and the reſemblance it bears to tale; gave oc ea- 


ſion to Tuchemut 16” pretend he cou d diſſolve that hard intractable. 


body; and by this artifice' he impoſed upon ſeveral; till at length the 
cheat was diſcover d by the prince of Holſace. On the other hand, the 
acid of the vinegar, whith was volatile before, is by the operation ſo 
fix d in the tartar, that nothing but pure water comes over in the diſtil- 


lation; yet when the remaining matter comes to be filtred, cryſtalliz d, 


and diſſolvd again, in order to make a pure white talc, twill almoſt 


totally evaporate, tho' it before endured a ftronger-fire. Thus, whilſt I 
once, by.this means, endeavour'd to give a whiteneſs to this ſalt, I loft 
almoſt the whole quantity in the ſecond operation. The obſervation of 
the thing was firſt made by Bauhin; and J here think proper to repeat 
it, becauſe Sennertus inadvertently directs us to depurate the ſalt, I know 
not how many times, after this method, in order to make it white. | 
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Exhibiting the manner of diſſoloing Tartariz d Tartar,” or 
_ making a Tiniture thereof, in alcohol, & digeſtion. _ 


1. No = officien quanit of K 
0 0 


reduced to fine: poxuder, and put into a tall glaſs, pour Jo much purs 
alcohol, prepared with fd alkali, as will ſwim the breadth of. two fingers 


above it, and digeſt them together with a heat ſufficient to make them fimmer ;- 
by. which mant, a ſolution will be made, a fat, ſpicy flavour'd, gold- ._ 
Feb parcel of "alcohol. 


colour d tincture obtain d; which being poured off, and a | f 
added to the remains, and the operation. repeated, there will, at length, be left 
vathing bug a _perfefHly white cryſtalline ſalt, adlerimg to the fides of the veſſel. 


2. This proceſs ſhews us a method of purifying and whitening ſalts, 


and freeing them from their oil; - namely, by extracting their tinging or 

unctuous parts with alcohol, And as in digeſtion, the ſoluble tartar-- _ 
here unites with the. ſpirit into, a ſoftiſh.. kind of ſubſtance like wax ; 
thoſe are miſtaken who aſſert, that ſalt of vartar cannot be brought into 


ſuch a form with alcohol. 


I 


3. This tincture is of a ſaponaceous, 


* 


we of the pro- nature; and principally recommended for the cure of freſh wounds; 


duction. 


they being touched therewith once in the ſpace of twenty-four hours: 


when ſo uſed, tis ſaid by the elder Helmont to prevent their ſuppuration,, 
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fourth proceſs; is therefore call'd the leſſer medicated elixir of pbiloſaph erm 
the difitence' only conſiſting in here ſübſtituting acid for oiks 1227 of 
3. The tincture of regenerated tartar is a noble medicine in caſe of n medicinat 
obſtructions; and may 'at all times be exhibited with! the utmoſt ſafety . 

unleſs the diſorder be attended with an inflammation; or the vonſti- 
tution be naturally hot. It powerfully reſolves all ſcirrhous and ſir — 
mous ſwellings, or indurations of the glands; and may*be of! ſerv ice 
in the gout and dropſy, previded the viſcera are not corrupted. It 1 0 
is of an exceeding penetrative, yet inoffenſive nature; acting with the | 
greateſt gentleneſs and eaſe,” either as a ſudoriſie, diuretie or cathartio; 
as it ſhall be determin'd by the virtue of the vehicle or medicine, 
along with which it is given. It may be taken in the quantity of a 
dram for a doſe, in the ſame manner as was formerly mention'd of the 


ſalt of Tachenius. The only inconvenience that attends it is its coſtli- 


neſs; which renders it leſs generally uſeful. Inſtead of it may be em- - 
ploy'd, for thoſe of narrow circumſtances; the filtred ſolution! of pots 
aſhes, made by heat, with twenty times its own quantity of vinegar — 
which is an admirable medicine, being uſed, by way of fomegration, in 
ſcrophulous and ſeirrhous tumors. But eare muſt be had in the prepa- 

ration fully to ſaturate the ſalt with acid, otherwiſe it will excoriate the 


art to which it comes to be applied. * 
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for the purpoſe by the particular vehicle, or other 1 ients, with which: 


for a doſe, twice or thrice a day. Dr. Harvey orders a ſpoonful of it 
at & time, in the dropſy, ſcurvy, and phthiſic, if the patient be weak, 


„% ] ͤĩ —T.....ñ ½ . ð v 


F and the juices acid, mix'd along with ſome foft ſort of wine, hydro- 
maol, or mead; and the doſe to be repeated three or four times in a 
i day: by which means he recover d abundance of hydropical patients; 

6 „ the medicine bringing away an incredible quantity of urine. It might 


 ikewiſe be mix'd, for taking, with honey, or any opening ſyrup, _ 


roots, or the 
ſical caſes. Ad when thus repeated in ſmall doſes, as that of à dram 
or two, ſeveral times a day, it wonderfully improves a vapid blood, diſ- 


ſolves away the mucus that be "8 OW mojo gives n, ang 
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TAKE aw | quantity if white, PRE tartar. in N lump, , wrap it. 25 proceſs, 


in 0 4 paper, firſt made a little moiſt, and lay the whole 
an « plac'd upon a ſtratum of live eoals ; then build. up a clear 44 
all around. the plate, and gradual, WY 5 7 is to ee degree ; by which 
means the kindled matter will at length be made to flow, aud unite one 
white, ſpongy maſs, 3 which being detain d, for the. ace of half an 165 in 
the ſame degree of beat, is call by the name of calcin'd tartar. (20 | 


the coals below the plate are conſum d to aſhes, take away the ſurrounding fire, | 


and, with a pair, of tongs, . remove the calcin' d tartar, or hard ſaline maſs, 
which will be now reduc'd to little more than 4 fourth of its, original weight, 
and diſſolue it in hot water ; filtre the ſolution, and exhale it in an iron-veſſe 

over a ſtrong fire, towards the end of the operation ; ; keeping it continually ſtir- 
ring with an iron ſpatula, or ladle, til there remains nothing behind but a very 


and ſnow-white ſalt, cal'4 by Helmont the princi bl of of fd alkalies, 
10 ' Aon . Jak of 


but wulgarly the common ſalt of tartar depurated 
tartar fill 4 cloſe, . ee and, with. the gradual heat of a wind: fur- 


nace, keep it continually fl for the ſpace of fix or eight hours, or. till it 
becomes of a brown re how! 1 ur pour it out into a metalline mort ar, 
that has firſt been made exceeding hot and diy; and thus, -with a heated me- 


talline peſtle, reduce it into as fine. a powder as is poſſi ble... (A.) Put this 
roger RM 322 and bt, into rl rey towed gy al 
wt neck, and upon it pure heated. alcohol. enough to 
fox 74 by finger s breadth it. ; the alcobol, upon * will be drauk 

11 5 the ſalt, wit 


Juch a kind of waiſe as that made by the. fabi ,of lime 


with water. Then boil them together over a ſoft fire, for the ſpace of yy - fix 


hours, and. 25 this means à deep red tincture will be. exrafted ow i 25 5 
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ture of the ſalt, appears from the colour which the alcohol acquires. _ 
I: Felt a | i, | upon 
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2. Thiere are many eminent chemiſts] and among the teſt' the famous 
de Malus, le Mort, &c. who deny the poſſibility of extracting a tincture 
from ſalt of tartar, with pure alcohol; but they are certainly miſtaken, 
and Fail'd- in the experiment only for want of attending to all the cir- 
cumſtances of it, without Wich it will never ſücceed. Thus if” the 
ſalt be not exquiſitely dry, or the leaſt . ny mixture” be left in au 
of the veſſels, or the alcohol made uſe of, the ſpirit will thereby be 
kept from acting upon the ſalt, and ſo no tincture will be produc'd. 
Thus it is found impoſſible permanently to mix pure alcohol with 
oil of tartar; the water acquired hy the ſalt in running per 2 
FR alcohol into it. The ſame will i 

happen if the fix'd\ alkali, remains ſo long in the mortar as to attract 
the moiſture of the air; which it does ſo ſtrongly as ſcarce to be kept 
a few minutes cold without relenting. Tis obſervable in calcining the 


* 


tartar, that its ſpirit goes off into the air, together with its oily. acid: 


of the firſt order; whilſt a conſiderable part of that of the ſecond or- 


der remains with the other ſpirit in the maſs, fo as to give a high co- 
tour to the limpid- alcohol. The tartar may likewiſe be calcin d in an 


L 


open fixe, without the aſſiſtance of a metalline plate, by "throwing ik 


LS 


upon live coals, and covering it over with others; but then it Will 


melt and run among the aſhes: from which, however, it may again be 


freed by means of a ſieve. The lixivium, in the fecond ſtep of the 
proceſs, is to be kept ſtirring towards the end of the exhalation, in 
order to prevent the ſalt Ro Nog to the bottom of the veſſel, and. 
preſerve its Whiteneſs. In the third ſtep of our procels, the falt in the 
cover'd crucible ought to be detain'd for a conſiderable time in the 
fire, to fit it for the purpoſe; and indeed the longer it is here kept cloſe, 


the better it will be. During its detention, it will paſs thro” ſeveral de- 


gtees of colour, provided nd ſmoke or other foreign body comes at its 


till at length it arrives either at a (greeniſh blue, or 'a brown. The 


degrees of fire ought here to be carefully regulated ar firſt, in order 
1 e th f At 33 n 2 21 r * A : \ 
to prevent the cracking of the crucible, and ro keep the ſalt in a pro- 


er fluor, till it be 'reduc'd to the due. colour; Which may be known 


y dipping the end of a dry iron rod into the crucible, as it ſtands 
_—_— tile in the fire, and bringing away what Alt mall Rick thereto. 
Thro” the” whije' operation, great care mul be had that nor ede eil 
drop of water touch the melted ſalt ; for this might make the crucible, 
> wad A 2 4+ 3 6s : Wen * 8 8 FCC 4 _ 
glaſs," or mortar, fly into à thouſand pieces, and throw the falt about 
the room in 4 deſperate manner. Inſtead of pouring the heated al- 


cohok upon the ſalt of tartar, it may, perhaps, be more commodious to 


throw the heated falt into the hot atcohol, contain'd in a proper veſſel- 
of glaſs ſet ready at hand for the purpoſe. . „ „„ 

3. This tincture, we fee, is a moſt ſubrile oil, or ſulphur, united, by means 
of fire, to the moſt ſubtile part of à fix d alkali; Whence it is in reality 
a very ſubtile and attenuated kind of ſoap. That it is an actual tinc- 

es 


5 


5 : . * b | 8 | — ; 
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upon it; tho de Muats will needs have this to be no proof; pretend- 

ing that the ſpirit it ſelf would by, digeſtion at length become of 

this colour, without the aſſiſtance of the ſalt. But experience ſhews, 

that pure alcohol will remain for a ſeries of years without at all changing 

its colour by being digeſted per ſe. Beſides, as the taſte and [ſmell of the 

tincture confirm it g in'd from the ſalt of tartar; ſo likewiſe does the 5 

touch :\ for it is ſapohäcechs, and detergent tp che jhands.; And ene 

by diſtillation it actually leaves a quantity of fix'd falt of tartar behind 

it; and even what comes over will exerciſe hoſtility, or make an ebul- 

lition, with acids. So likewiſe, if 88 re, ah to reſt for 

ſome years, it will depoſite a true oily falt bf tartar. All which are 

arguments. beyond. ception, that this preparation is an actual tincture 

of a fix'd alkali.” Whence we are 'furniſh'd with an example, that the 

ſtrongeſt and moſt fix d alkali may be united with alcohol, and by that 

means render'd volatile: a ſecret of which Paracelſus and Helmont have 1 

fo largely diſcourſed. And thus the remaining part of the falt left 

undifloly'd by the ſpirit, after a long digeſtion, and the exttactihn of 

the tincture, loſes a great deal of its alkaline: acrimony; and, contrary-- 

to the nature of ſalt of tartar, will flow by a gentle fire, like wax, 

ſo that at length it becomes an incomparable ſoap; for no alkali. is, 

more ſubtile than that of tartar, nor oil more pure and ſine than that 

of alcohol. - This was originally the obſervation of Mr. Boyle, Wo 

gives a great commendation of the ſalt by ſuch means procur'd tho 

other chemiſts have commonly thrown it away as uſeleſs. And the longer: © 

the ſpirit is digeſted upon it, the more ſaponaeeous it becomes; till: . 

at length, it will not make an ebullition with acids. 2612 42 5 

4. This tincture is an admirable attenuating, aperitive, alkaline, fapona- hes eee 

eeous, and oily medicine, as well as menſtruum, of the ſame virtues, with 2 ＋＋ = co 

that of the preceding proceſs, tho not capable of being, like that, ex- ein. | 

hibited alone, for fear of excoriating the part along Which it paſſes. a 

For this reaſon it ought, when taken, to be diluted With water, which: _ 

renders it much the fame thing as Harvey's tincture of ſalt of tartan; which 

in this caſe might commodiouſly be ſubſtituted for it As A menſtruum 

tis wonderfully: ſerviceable in extracting the tindtures, of ſtubborn, 

gummy,” or ſulphureous, vegetable bodies, fuch as myrrh, gum-lac, am- 

ber, Cc. which, with the help of digeſtion, are excellently difloly'd; 

thereby. But being! ſo- laborious and chargeable to procure, Harvey's ... 

tincture is generally allow'd the preference for medicinal uſes. eee 

5. We have now ſeen the fix d- alkali of vegetables united with water, Inwode#ion 20 

two kinds of oil, expreſs d and diſtilld, with vinegar, common gpirit 211411 ; 

of wine, and pure alcohol; whence we may perceive that it is con- 

vertible into almoſt any form, at pleaſure. And this brings us to the pre- 

paration of elixirs, as the next link of our chain; they being no more 

than ſtrong tinctures, in which the ingredients employ d are almoſt totally 

diſſolvd. And theſe we ſhall ſhew how to make, with the various pro- 
ductions of our former proceſſes; as particularly. with ſpirit, of, N 


«. obſerved int, ; 


* 


| fix'd Alkali and diſtin'd waters, aleohol and fix d alkali, tartariz d tartar 
and ſpirit of wine, regenerated tartar, GG. 


- 
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Exbibiting the manner. of preparing ELIXIR'S with difiltd 


. 
< 


The pe. 1. Te an equal: proportion of myrrh and aluer, reduc'd t fe powder, and 


1 half the quantity of either of fine ſaffron, pour twelve times their own 
weight of good ſpirit of vinegar, and let them fimmer gently together in a tall 
Eh, Jo the ſpace of twenty-four hours; then, when the whole is cold, pour 
off the clear tintture, or let it ſtand upon the undifſolv'd part of the ingre · 
 dients, in a chſe veſſel, under the name of elixir proprietatis - _ 

' Cautions tobe 2. Only half the quantity of ſaffron, in proportion to the two other 
ingredients, is here order'd, that the medicine may come the cheaper; 
and indeed the reſt may well enough be ſpared, if all the ingredients are 

at the ſame time committed to the menſtruum; which being, by means 

of the operation, ſufficiently ſaturated with the myrrh and aloes, cannot 

1 take out the virtue of ſo large a proportion of ſaffron. And for this 
kreaſon, when the medicine is defign'd rather as a cordial than a bal- 
ſlamic laxative, the ſaffron is firſt put to infuſe, in an equal quantity 
with the other ingredients, for ſome time before the latter are ad- 

ded. - Inſtead of making the ingredients boil in the menſtruum, it 

might ſuffice ro keep them * together, as for the ſpace of ſeveral 

days, in a moderate heat of digeſtion: and they may, when cold, be 

likewiſe ſuſſer d to ſtand together; becauſe by this means the menſtruum 

Vin be the more impregnated with the ſoluble parts of the ingre- 

4s origin, and 3. Paractiſus was the man who firſt reduced theſe three ingredients into 
* the form of a liquor; to which he gave the name of elixir proprietutis. 
I be word elixir is of Arabic derivation, and originally ſigniſies a great 
aſſiſtant; to which in the preſent caſe he a the word proprietatis; 

as believing; aecording to what he tells us in his book upon long life, 

that this medicine was peculiarly adapted to preſerve the native balſam 

of che human body, and prolong its duration beyond the age'of U. 


=” mala: but no body before Helmont pretended to ſay wherein its pe- 


ouliar virtue or power of doing this conſiſted. Halmum tells us, that thres 
things are requir'd in order do the attainment: of long life, vir. clednf- 


4 * 
* * * 
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ing the body of What is fæculent in it, preſerving it from putrefa&ion, 

— raiſing the ſpirits thereof; all which e are effected by the 
ingredients of this elixir ; the aloes e ap whatever might obſtruct 
the vital functions, the myrrh defending the body from corruption, and 
the ſaffron powerfully railing the ſpirits, and enli vening the heart- The 
Bree writers obſerve, that the Egyptians were ue of ſome certain 
ſecret way of embalming, or _ erving dead bodies from corruption, 8 
even for a thouſand years; and this, according to Herodotus and Diodorus 
Siculus, they effected by means of aloes, myrrh, and ſaffron. + Paracelſus 
having learnt. ſo much, preſently concluded, that men might be made 
immortal, if a way could be diſcover d of preferving the humors of; their 
bodies from putrefaction; not conſidering that diſtempers may prove 
mortal, tho they give no ſigns of putrefaction in the body } and this 


notion prevail'd ſo ſtrongly with him, that he for ever after imagin'd 
the 2 of health and continuance: of life might be obtain'd 
by taking medicives-that oppoſed corruption in the body. Helmout 
-likewiſe gave a little into the ſame opinion. And no wonder if two 
ſuch great men ſhould be miſtaken in this affair; conſidering they were 
unacquainted with the circulation of the animal fluids. The authority 
of theſe famous chemiſts brought a great many more into the ſame 
ſentiment ; ſo that at length there were ſome -who pretended, that as 
the grand elixir. is the remedy for all impure metals, gold alone ex- 
cepted, as being of it ſelf ſuficiently pure; ſo the elixir proprietatis of 
- Paracelſus, or myrrh, aloes and ſaffron brought into one homogeneous li- 
quor, was the cure of all diſeaſes, and particularly adapted to the preſer- 
vation of life. We muſt indeed allow, that ſcarce any known medicine 
is more friendly to the human body than this elixir ; and Paracelſus 
tells us, he was induced by Chriſtian charity to publiſh the ſecret. of its 
preparation for the benefit of mankind; He took equal quantities of theſe 5 
ingredients, and digeſted them ther in cinnamon water, or ſpirit " 
wine impregnated; with the eſſential oil of cinnamon, for. the ſpace: 
of three months, in a glaſs hermetically ſeal'd, before he pour'd off the 4 
clear: liquor from the remaining ſæces. But Rafus Eplaſius was the firſt 
who employ d a mixture of the ſame ingredients, in the, fort i | 
as an antidote againſt the plague; Which he did with en face s 
increas d ;Paracelſus's: opinion of their virtues. And to ſay the truth, 
theſe purging pills of Rafus are excellent in ail diſtempers which pro» 
ceed from à cold cauſe, or require the heat of the hody to be augs 
mented in order to their curs; but they have this fault belonging to 
them, that they render ſuch as take them ſubject to Nag tr on. AC-; 
count of the tenacity of the aloes they contain. ;:whieh faculty there». 
fore requires to be corretted by ſome proper diflalvent ;; as was aſter - 
2 Paracel ſus . But Crollins, in his Baſilica Chemia, danies 
that this elixir can be prepared in Paracelſuss manner; and with tome 
juſtice on his ſide: but himſelf is likewiſe miſtaken in expecting to 
 awbbnd/ the thing by digeſting the ingredients. with oil of fulphur per 
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ſpirit of wine cannot afterwards extract a twentieth” part of their vir- 
tue, and only a ſmall portion of their roſin; leaving the other parts 
untouch'd, in the form of a cruſty matter at the bottom of the glaſs. 
Helmont, therefore, adviſes to digeſt them without any menſtruum at 
all, till they are brought into a kind of oil; and afterwards to pour 
the ſpirit of cinnamon thereon: but neither will this method ee 
the end propoſed; for thus alſo the ingredients will be burnt. My 
opinion is, that if we would make an univerſal medicine of this elixir, 
we muſt vary the menſtruum according to the intention of the phyſi- 
cian; and thus, in caſes where a peccant alkali predominates, I know 
no better liquor to prepare this elixir with than the ſpirit of vi- 


negar; which is an unctuous acid, that agrees very well with tlie hu - 


man body, and diſſolves all the ingredients as perfectly as any other 
meuſtruum: for which reaſon this preparation of the elixir may com- 
modiouſſy be uſed inſtead of that made with oil of ſulphur per cam- 


5 


panam. 


* mo 
x 


| Medicinal vir 4. This elfxir'is a medicine of great. virtues, and capable of entring - 


ues of thepro- all the veſſels of the body; but as 22 with vinegar, tis there- 
8 by principally determin'd to ſuch diſtempers as proceed from an alka- 
line cauſe, tending to introduce a corruption of the humors; or where 
the body abounds with a viſcous, thick, corrupting bile, or viſcid phlegm. 

It alſo diſcharges the inteſtines of their load, gives an appetite, and 
admirably provokes both ſweat and urine. In the alkaline ſpecies of 

the ſeurvy, to which ſuch as uſe the ſea are particularly ſubject, tis 
pPrefſerable te any medicine I know”; us admirably preſerving or repairing 
the corrupted gums, and other ſcorbutic diſorders of the mouth, if ap- 

ply'd hot thereto . It likewiſe has the virtue of deſtroying worths in 

the body; and being taken in the quantity of half an ounce, with a 

draught of warm water, or ſmall beer, it proves an excellent ſudorific 

in the plague. But in the putrid ſcurvy, and other common caſes, no 

more than two drams need be given for a doſe, to be repeated occa- 


ſionally; and in ſuch a - as this, or, if there be occaſion, a greater, 
e cathartic, proper in continual fevers; as being 


it proves a mild and ſate 
4 fine acid, aromatic and oily ſolutive medicine. But when a burning 
fever is, as it frequently happens, attended with an alkaline corruption, 
and great viſcidity of the humors, this acid and deobſtruent elixir is 
truly admirable. Tis alſo a powerful medicine, when externally us d, in 
purting a ſtop to a gangreen; for being apply'd hot to the part, with 
nen ra 8 


gs, it will ſoon procure a ſuppuration: and theſe, are virtues, 


to give it its juſt character, of which this medicine is really poſſeſs d. 
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campanam tho he firſt moiſtens them with ſpirit of wine: for as ſoon 
as ever that ſharp liquor is pour d upon the ingredients, the myrrh and _ 
aloes are thereby burnt m a kind of coal; ſo that the addition of freſh 
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Exhibiting the manner of preparing ELIXIRS with fix! * 


alkali and diſtilld waters, by an example in Elixir Pro- 
prictatis. EEO rs WO Fa 


T6 £ 
* . 3 


1. 'F O the ingredients. mention d in the preceding proceſs, pour ſuch. a quan- The roeeſs. 


tity of oil of tartar per deliquium, as will make them into a maſs of 
the coufiſtence _ thick panada ; | and digeſt them together, in a tall glaſs," with 
a gentle heat, for the ſpace of four and twenty hours ; then add about twelve times 
their quantity of any diſtilld aromatic water, at pleaſure; for inſtance, that of. 
cloves or mint; or ſo much as will reach the breadth of three fingers above'the. 


ingredients ; and boil- them together for twenty four hours longer, and the elixir 


required will le obtained. - ts 


2. It might perhaps be a better method tho more tedious, of pre · oa ways « 
paring this elixir, by firſt digeſting the ingredients with the oif of "mis 


tartar, in a flat- bottom d veſſel with low ſides ; then boiling the matter 


over a gentle fire, till it becomes almoſt dry; and afterwards expoſing 


it to the, moiſt air of a cellar, that it may again run per deliquium,. 
and again be exhaled and dry'd as before; and laſtly digelled with the 
diſtill'd water: for by this means there would be made a total ſolu- 


tion of the ingredients, excepting only a few fæces. If inſtead of the 


diſtill'd water in this proceſs, there be uſed ſpirit of wine. once recti- 
fy'd, a more heating and ſudorific, but leſs purgative elixir will be. 
obtain'd, or, as it were, a balſam Propane. with Harvey's tincture of. 
ſalt of tartar: for the liquor in this caſe will be thick, almoſt. like oil; 
as containing the gummy and groſs reſinous parts of the ingredients; 
whereas pure alcohol would draw out only the fine. Wet 


of 


3. The virtues of this tincture, allowing for the difference of the men- The medicinal 


ſtruum, are the ſame with thoſe of the elixir of the preceding proceſs: * 
Tis ſubje& to one inconvenience, that of turning mouldy by.keeping ;* 
otherwiſe, it might be made and preſcrib'd to as good advantage as. 
that; and in all the ſame diſeaſes, provided they proceed from a con- 
trary cauſe; or whenever auſtere, acid, or ur phlegmatic humors 
predominate in the body. It is aperitive, attenuating, diſſolving, ſti- 
mulating, cathartic, diuretic, ſudorific, vulnerary, .&c. But where the 
humors of the body are already diſſolv'd down, or their texture broken, 
as in the plague, malignant fevers, &c. it ought never to be given ; for in 


es of the 


pr epar atio. 


theſe caſes it is highly pernicious. But in ſuch obſtructions of the men- 


ſtrual flux as happen ina. phlegmy habit, oppreſſed with a peccant acid, it 
is of very great ſervice; being taken, in a proper doſe, for a conſiderable 
time together. In ſhort, this elixir is convertible into a medicine of 
almoſt any virtues, according as 1 ſhall be determin'd by 9 men- 

. : : a ; 5 x N 5 2 ruum. - 
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P roceſſes upon /egetables 
ſtruum. Thus ir may be made to act entirely as a ſudorific, purgative, 
diuretic, &c. by preparing it with ſuitable diſtill'd waters of certain vege- 
cables, or by the admixture of other medicines, reſpectively endow d 
. Es with thoſe virtues. * LR IS EE” 
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xbibiting the manner of preparing ELIXIRS with alcohol and. 
Vd allali, by an example in Elixir Proprietatis. 


The proceſs, 1. D Educe an equal quantity of myrrh and aloes to fine powder, and pour 
| th upon them twice their own weight of oil of tartar per deliquium ; 
=  . then digeſt them in a low, broad-bottom'd veſſel, for four and twenty hours, 
with a gentle heat; at length increafing the fire, till the matter becomes nearly 
dry : then let it run again by the moiſture of the air; and after that digeſt 
and exhale it 72 to a dry maſs ; which being put into a tall glaſs, add thereto 

a 


: 
. 24 
« G2 Es : 


— 


1 Dua lf as much ſaffron as was taken either of myrrh or aloes, and pour to then 
ax | * ſuch a quantity of pure alcohol as will riſe the breadth of three or four fingers 55 
* | above their upper ſurface ; then boil them gently all together, for four and cem | i 
L hours: and laſtly, when the glaſs is cold, pour off the clear tincture from the 5 
. ' ingredients. And thus the elixir will be made, tho the ingredients are not aa! 


| difſoly'd, or totally depriv'd of their virtue, © — 5 : | 
n, chemical 2. We may learn from this experiment, that alcohol is not always the 
, _ medicinal beſt menſtruum with which to extract tinctures, or take up the virtues of 
: ingredients; for here the elixir is much thinner, and more diluted in its 
| colour, than in the preceding proceſs, when a ſpirit let down with a 
roportion of water was employ'd ; or than it would be if drawn with 4 
pirit of wine that hath been but once rectify'd. This elixir, how= 2 
ever, is of an exceedingly penetrative, aperitive, reſolving, attenuating, | 
+ and. ſtimulating nature, but leſs purgative and more heating than | 
=  »-__ _ thoſe before deſerib'd. It is alſo ſudorific, diaretic, and proper in 
* __  ,+,..,.. , thoſe diſeaſes which require balſamic alkalies for their cure; as the He, 
muriatic ſcurvy, the green-fickneſs, univerſal dropſy, c. It may be 
„ . conveniently exhibited, from the quantity of half a dram to half an | 
| ounce for a doſe, along with ſome proper ſyrup. It is alſo generally - 
| | | recommended for the cure of external ulcers, tho of Jong ſtanding, with- . 
"> out the aſſiſtance of plaiſters ; eſpecially when a mucous humor, or ichor, 
| | diſtius from the ruptured lymphatics : but as it deterges powerfully, 
he Hs when the ulcer is once thorowly cleanſed the medicine ſhould after- 
Wards be mixed with water; and by this means it may be made into a 
cicatrizing and confolidating, as it is of it ſelf an eſcharotic and deter- 
gent remedy: fo that even fiftula's may be healed up by it; if it can but, by 
the management of the dreſſings, be apply'd to the bottom thereof. In 
the ſime manner, it is of excellent uſe in caſe of carious bones; as ſerving 
to ſtop the growing miſchief, and preſerve them from farther 3 5 
. e 2 25 * 5 2 - 2 : . : terna 
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Internal purulent ulcers are likewiſe cured by the internal uſe of this me- 


dicine : for which reaſon, tis highly valued both by chirurgeons and 
nam _ *Tis alſo poſleſs'd of an embalming virtue, like the 


alſam of the antients; whence it preſerves dead bodies from corrup- . 


tion, by ſtrongly binding — the ſolids, and thickening the fluids there- 
of . 8 12 N uſes we could be without almoſt any medicine 
rather than e ; Wor 


Exbibiting the manner of prepering ELIXIRS with reftified 


ſpirit of wine and ſ0 


tartar, by an example in Elixir Pro- 


1. Ve of ail-of ponters. 8 i6he- treceding Secale, the: hens of ave The tre, 


tariz'd tartar be ſubſtituted, and the proceſs be carry'd- on exattly in the 


| ſame manner as is there deſcrib'd, but with refified ſpirit of wine, a much thicker | 


elixir will be procured, of a neutral nature as to acid and alkali, and more im- 


pregnated than the former with the virtues of the ingredients, which here are 


almoſt entirely diſſolu d. | 


2. The myrrh and aloes, by being digeſted, dry'd and treated with Zecetence "RR. * 
3 


* 

LF © * q ' 

* £d * * = 
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the ſoluble tartar, as the proceſs requires, will be totally converted i fr 


with it into one ſaponaceous maſs ; almoſt the whole whereof will be 


readily taken up by the ſpirit of wine, and ſuffer no alteration in its 


virtue from the mixture either of acids or alkalies.: for which reaſon, 


. this cannot but be the beſt, method hitherto exhibited of making the 


elixir proprietatis ; which, thus prepared, may be ſafely given in doubtful 
diſtempers, where we are not certain whether an alkali or an acid pre- 


fides in the body; without obſerving any particular cautions which in o 


ther caſes muſt of neceſſity be regarded. It is principally uſeful in hypo- 
chondriacal caſes, and where the bile is ſo thick as to require diluting, 
or to have its texture open d. But if, inſtead of the ſpirit of wine, 
any diſtill'd water, ſuitable to the intention of cure, be made choice 
of for the menſtruum in this proceſs, we may readily obtain a moſt 
noble elixir, to be given in any diſtemper with the utmoſt ſafety. 
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192 Proceſſes upon Vegetables, 


ros Io. 


Exbibiting the manner of preparing ELIXIRS with alcohol 


and regenerated tartar, by an example in Elixir Proprietatis. 


The proceſs 1 8 T Fol equal quantities of myrrh_and aloes, reduced to: fine powder, pour as 


much liquor of regenerated tartar as will ſerve to reduce them into 


a thickiſh fluid maſs ; which is to be digeſted a while, with a gentle heat, the 


. matter being kept continually ſtirring, till it appears entirely diſſolved : then put 


to it a quantity of ſaffron, reduc d to fine powder, equal to that either of the 


F 7 rh or alces, and three or four times as much alcohol as there was liquor. 

| = He Fines tartar : then boil them ſoftly together for half an hour ; by which 

means there will be procured a noble, and thick balſamic elixir, containing almoſt 

+ the whole pions of the ingredients; a very ſmall proportion of faces remain 

| ing behind, after the clear liquor is decanted.” ok 

- . Is excellence, © 2. This proceſs ſhews us a ſhort, cheap, and eaſy method of ma- 
| | king the moſt noble and- efficacious elixirs that can be hoped for in 
5 medicine; eſpecially, if inſtead of alcohol we uſe only ſpirit of wine; 
a. as might be done to good advantage: for in this elixir, the fix'd ſalt 
. ol tartar being render d volatile, ſet looſe, ſeems to exert thoſe vir- 
tiues and powers which Helmont ſo amply extols in volatiliz'd ſalt of 
tartar, both upon the human body as a medicine, and ſeveral ſtubborn 

and untractable ſubſtances as a menſtruum. And in effect it is a moſt 
penetrati ve, ſaponaceous, and balſamic liquor, not to be exceeded by any 
ine (rg 39d ang at” 1o') Tents; Ren 

3. It is to be obſerv'd, that all theſe proceſſes for the preparation of 

elixir- proprietatis are no leſs general than the reſt, tho they may ſeem 

particular, and limited but to three ingredients; for if other gums 

* ä Nee uſed inſtead of myrrh and aloes, the proceſſes would hold equally 
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Exhibiting the manner of analyzing bodies," in order to diſcover 


of what kingdom they are, 


1 2 f. by an, example in that controverted 
JJ... -l! ẽ ẽ ads 


+ 


* £ 
. 
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1. 1 I LL two thirds of a coated retort with Ader, brought into ſmall lumps The proceſs. 


I by the mortar; then fill it up to the neck with clean dry ſand; fit it 
with a large receiver, that hing almoſt "horizontal, may let the vapors come 
over freely; and lute the juncture. The retort being placed in a'ſaud-furnace, 
let the fire at firſt ble mae only ſo ſtrong as to cauſe a deu upon tlie re- 
ceiver, and make the liquor juſt begin to drop : continue this mild degree of heat 
till all the aqueous, ſpirituous and acid liquor is come over, or till it will: cauſe 
no more to riſe. (2.) Then increaſe: the fire till another liquor legius to riſe, 


or till white fumes appear in the glaſs, and the receiver grows warm. Care. 


Fully any up this degree of heat as long as any liquor | will run ''therewith'; 
otherwiſe the receiver, how large ſoever it le, will crack. By this means there. 
will. be brought over a fine, tranſparent, ponderous, yellow oil, of a penetrating 
nature, almoſt like oil of petre. And when this has almoſt ceas'd to run, a 


white, tranſparent, perfefly acid, and almoſt ſolid ſalt, will fix it ſelf in the . 


neck of the retort, and fides of the receiver; being the only thing | 
in nature, and capable of flowing at the fire, diſſolving in water, aud ſhooting 


there comes over a. very thick kind of oil, of the nature of petroleum, and lighter 


than the former; but if a fire ſuppreſſion be made, it becomes "heavier than that; | 


nothing but a groſs, wiſcid, black, pitchy matter, like colophony, remaining be- 


of this kind 


hind at the bottom of the retort ; and this likewiſe, by continuing the operation, 


may almoſt totally be brought over in the form of that 


| L thick groſs oil, which, 
when cold ang dried, appears like bitument- , | | pr Pies 


*. This ſalt is likewiſe ſaid to be the only one 
chat is readily diſſolvable in ſpirit of wine; which 
is therefore commonly eſteem'd the criterion 
of its purity. The price hereof being large, 
'tis a great temptation for the chemical dealers 
to aduſterate it with cheaper ſalts ; ol. ſuccini, 
ſal ammonlac. ſal Ebiſham, & _ 

f The proceſs for analyzing ainber is ya- 
_ riouſly deſcrib'd by chemical authors; ſome, as 
Glaſer, Charas, le Febure, le Mort, Vigani. 


Lemery, &c. adviſing the ſubject to be diſtill d 


the manner 


with, and others without an addition; theſe 
with, and thoſe without pulverization; ſome 
with, and others without luting tbe receiver, 
rectifying the ſpirit, oil, ſalt, exc. One is for 
a ſand-heat, another for a naked fire; one for 
a large yellow amber, another for a {mall and 
white one; with other variations too tedious 
to enumerate, It may, with a tolerable de- 
gree of skill, be managed to advantage in 


trouble. 


2. By 
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here deſcribed, with very little 
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2. By rectifying, or diſtilling over again, che ſeveral parcels of liquid 


. © . afforded. in this operation, they may be ſeparated and obtained more | 


pure than they. viſe at firſt; ſo that the water and ſpirit,” or acid li- 


balſamie virtue. 


a 


Tafel Philo- ꝗry, and almoſt glaſſy body of amber, is reſolvable into water, ſpiri 

7 ry, and almoſt glaſly body of amber, is reſolvable into water, ſpirit 

"Or ſalt and oil. And, (3.) That this trange ſubſtance, tho it belongs 
to the vegetable, greatly reſembles a ſubject of the mineral kingdom; 
for amber diſſolves in alcohol but not in water, melts at the fire, and 


0 phur, or bitumen. Tis indeed a wonderful ſubſtance, whoſe origin is 
not yet ſufficiently known *, tho moſt probably a vegetable; as we may 
fairly conjecture from our preſent proceſs: ſince it may be re ſolved into 
the ſame. parts with vegetables; viz. water, ſpirit, ſalt, and oil; and 
poſſibly not unlike the camphire of Alia, which, being the concreted oil 
of the aromatic plants of that country, affords us an example that oils 


3 - elaborated by a great degree of heat may appear in a cryſtalline form. 


1 © Jer uſes in me- 4. The acid volatile ſalt obtain'd in our analyſis, being purify'd by 
. Leine. ſublimation, and ſeparated from its oil, becomes very white, and affords 


us one of the beſt diuretics hitherto known in medièine. And the fine 


yellow oil, by rectification f, becomes a noble antihyſteric and emme- 
nagogic, no leſs ſubtile than petroleum.” e 


5 |  ®, That amber is really no more than a con- a fluid form in ſeyeral of the Faftern provinces; | 
We, - creted reſinous juice, which originally proceeds | where it is called by different names: See 
© | from vegetables, is made very probable by Philoſoph. Tranſatft. Ne 290. Plin. Nat. Hiſt. 
* 5 - the learned naturaliſt Pliny, and confirm'd by | lib. xxxvii. cap. 3. 8 
| F. Camolli, who himſelf bas ſeen large pieces | + This is the beſt ſort of oil of amber, 
. of it brought down from certain mountains in | commonly ſold in the ſhops, e 
* 8 the Indies ? and the like, be fays, is found in| „ 
* 


gquor, now riſe diſtinct, the odd kind pf falr ſhoots afreſh to the 
ides of the glaſs, and all of them appear poſſeſs d of a penetrating 


4 7 n OE. 5. 3 3 2 # A 3 : 
His wſerin. 3. We learn from this experiment, (1.) That acid ſalts, as well as the 
ebemiſtry and alkaline, may exiſt in the ſolid form of cryſtal. (2.) That the hard, 


is inflammable :' ſo that it might very well paſs for a ſpecies of ſul 
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PROCESS LXXVII. 


Exhibiting # geen of Vegetable PutrefaQtion, , Py 775 


various effetts, or the manner 0 eee dae into 
animal Rane 15 | | | 1 


"7 | 
 HROW DEG any of 55 ok. 5 1 1 e 5" 1. 5255 
5 recent vegetables, whether acid or an in a large benp, in the , 
way Rk air, and preſs them down with an additional: weight, if their own 5 
be inconfiderable ; and the middle part f the heap will in a little time, ſaun- 3 
taneouſly conceive a' ſmall degree o/ bent, and paſs facceſſvely thro* the other 
degrees, till it comes to @ ſlate of elalition. Tu the pace of three days, from 
the firſt putting them together, they will Yield a heat, perceivable by the hand, » 
equal to that of the human body in a ſtate of health ; by the-fiſth it will be TE Rs | 
too great for the haud to bear without pain; and laſtly, by 3 e, 09” 
or eighth day, the juices will generally appear ready tu boil,” and ſometimes te . 
matter will even flame and burn away. | (2.) By this" ſpontaneous operation, 
the vegetable acquires an abominably putrid, ftercoraceous, or cadaverons, tue 
and odour ; aud turns entirely into one ſoft, ſimilar, pappy maſs, or craſſamen- 
tum, greatly reſembling fetid human excrement in ſcent, and putrefied fleſh in 
zafte, ( 3.) if now this fetid matter, thus obtain d, be directly, whilſt it re- 
mains in its fetid ſtate, committed to a glaſs retort, and diſtild with Proper 
degrees of | fire, there will come over, 1ſt, A water imprequated with an uri. 
mY 5 Jp it, perfettly like that obtainable fron animal ſubjects, and ſeparable 
9% di/tilation, ſlowly made in a tall glaſs, into eleinentary water, aud a 
; 25 quantity of pure, white, volatile, dry alkaline falt, not to be diſtinguiſhed 
from animal ſalts. 2dly, A volatile, alkaline, oily ſalt, that ſhoots in glebes. 
zaͤly, An exceedingly vulatile and a thick fetid oil, both which are alſo en- 
tirely like thoſe ff animals. Athly and laftly, the raucher being calcin d 
in an. open fire, affords not the leaſt particle of fie d fat ; ; Joſt as 1 7 the ſub» 
ject had really been of the animal, and not of the veg et ub Kingdom. 
2. This proceſs is truly üniverſal, and holds equally in all kinds of t univerſe 
vegetables, tho ever ſo different in their nature and virtue. I have 
my ſelf made the experiment in the coldeſt and moſt ſucculent or: watry 
plants, ſuch as purſlain, ſorrel, &c. as well: as with the hotteſt or moſt 
acrimonious, ſuch as the ſpurges, c. and always found it ſucreed; 
but * * as the vegetable oa Aa conrain'd the greater quan- 
| tity. 2 


vy-graſs, ſhall appear as one and the ſame thing; and this thing ap- 


9 | * rain; whereas putrefaction only ſucceeds. when its ſubject is half dry, 
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long as they remain benign 
when once they alter thei 


us . 
diſtempers would be excited, that muſt of neceſſity ſoon end in the 


4 And now we have gone thro' all the general and fundamental Recepirutarion; 
proceſſes, which can aſſiſt and forward our inquiries into the ſub- ; 
jets of the vegetable kingdom; and according to which. all of the 

like kind ought. to be conducted. We have ſeen the ſeveral methods _. LE 
of diſtilling waters, their differences, and upon what principles their vir- | * 2 
tues depend; we have ſeen all the ways of extracting, ſeparating and | "" IP 
making infuſions, decoctions, ſapa's, defruta, extracts, ſalts, oils, balſams, f 
roſins, ſpirits, vinegars, fixed alkali, earth, &c. and of procuring all that „„ 
the fire will obtain from vegetables, by the various treatments or op- © 
rations; practiſed among chemiſts; we have alſo ſeen the effects of dif- 
rent combinations of theſe ſimple productions, and what may, by this 
method, be obtained; viz. tinctures, quinteſſences, ſoaps, elixirs, &c by ex- 
halation, decoction, extraction, cryſtallization, and calcination ; and laſtly, 
we have ſeen that ſtrange effect of fire, putrefaction. And thus, in one word, 
to recapitulate what we have been going by an example, if we would 


procure 
*. : ; : . 8 % 
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178 _ - Proceſſes upon Vegetable, _. 
2s ocure all the active powers of any vegetable, as of roſemary, for in- 

| | | nce, we are taught, by the preceding proceſleſs, to exhale, and catch 
+, - Its vapour, get its eſſential oil by diſtillation, its native ſalt by expreſs 
1 Gon and cryſtallization, its fixed falt by calcination, its inflammable ſpi- 


OE rit by fermentation, its tincture or elixir by "compoſition and 
= pefion; and laſtly, its animal prineples by means of 'parefuion 
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1 85 IO T7, EFönz we enter upon 4” * chemical b * 4015 
mals, chere are ſome general and fundamental propoſi - 


I tions to be laid down from the principles of medicine ; 
as fl the truth whereof is ſo clear and well eſtab die. that 


falſely paſs for axioms. . 


they 455 
2. The 9 of living animals are continually waſting and. \repaire 


in all their parts. 
is propoſition is ſo clear, as not to admit of a doubt. The truth 
of it is evident, even in the hardeſt and moſt ſolid parts of animal bo- 
dies. The nails and hairs which are once cut, ſoon grow to their for- 
mer length; the bones that were broken, j join together again in a _few- 
days time; and the teeth, and all other ſolid parts wear by frequent uſe, 


tho no ſenſible diminution. i: is found of their ſubſtance. But if the ſolids 


2 E © off and recruit again, the fluids muſt unqueſtionably 
A4 in effect we ſes that animal bodies increaſe every way, 
from: 1 malle phyſical point till they arrive at their full ſize. 


3. Animals, therefore, muſt neceſſarily be compoſed of what they hs 


in as aliment ; which, by their vital PONG» 18 converted e 


own ſubſtance. Fa 


Eh: 4 alſo, the bodies of animals ma 7 receive. part of their aliment 
e for, as Malpighi ur ly obſery d n jo weight 
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180 Proceſſes upon Animals. 
wuhilſt brooded upon by the hen; which addition of matter, muſt ei- 
ther proceed from the effluvia of the hen, or from the atmoſphere.” But 
that it did not come from the hen, is manifeſt, becauſe in Egypt chickens 
are frequently hatched by the heat of an oṽ en. 
4. The food of all animals is either of a vegetable or animal na- 
| | There are two. kinds of animals, that differ as to their food; thoſe 
"0 which feed entirely upon vegetables, as the ox; and thofe which de- 
| vour the fleſh of other creatures, as the lion: but man is an animal 
ol an indifferent kind, that can 8 either with vegetables 
or fleſh, alone. Thus there have been ae, the Pythagoreans and 
Brachmans, who entirely liv'd upon vegetables; as being obliged by oath 
%% ͤ lt ff YN, Su ty ni en AT 
| - 5 5. The bodies of all animals, therefore, and even thofe of men, con- 
3 _ - - fiſt either mediately or immediately of wrgcrablasn.. LE 
| | Tue greateſt part of the animals which men'uſe for food, Gd them- 
ſelves immediately fed with nothing but vegetables; as ſheep,” oxen, 
rabbits, &c. But fiſh, indeed, often take dow infects, ahd fo do ſome 
kinds of fowl; but then thoſe inſe&s were either fed with vegetables, 
or it will come to that at laſt... And, therefore, it is evident, that in 
order to have a juſt chemical knowledge of animals, we ought to be- 
; pin our analyſis with vegetables, of which they conſiſt ; and this we 
ave done in 1 prqeeſſes, to lay the foundation for thoſe 
which are to follow. negle& of this obſervation has introduced a 
deal of confuſion into the writings of chemiſts and their courſes. _ 
6. The method, therefore, in which we are farther to proceed, re- 
quires us firſt to analyze that part of animals which has received the 
leaſt alteration in their bodies, or but juſt begins to lofe its vegetable, 
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and put on an animal nature. Ds OT 01000” = 1 
7. This part muſt be 'fuch a fluid, as proceeding originally from a 
vegetable, has felt the vital forces of the body, mixed with the blood, 
paſſed thro the arteries and the veins, and been ſoon ſeparated again. 
And this can be no other than chyle from vegetables, turned ro milk, 
ad fegarmed in irs .,. y IT Leo, 
1 | It would be improper here to make choice of the chyle it ſelf; this 
being plainly” a vegetable juice, as not having been yet receiv'd into 
| | the Boyz circylated” along with the blood, or participating of the na- 
ture of an animal fluid. The excrement could not be chofe for this 
fe, becauſe it lofes its vegetable nature in the inteſtines ; and be- 
fides, is really no part of the animal body, as having never paſt the 
heart, or circulated with the blood. Nor has any other flaid in the 
body fo good a title to our firſt experiment upon animals, as the milk; 
this being only animat in the firſt degree, and differing but one remove 
From. chyle it (elf, which may well be eſteemed a vegetable. But if, in- 
| Read of this primary animal fluid, we fhould begin our future proceſſes, as 
alt ' the famous chemiſts have done, with analyzing the fleſh, the horns, = 
$45 #35 70 5 2 > : : or 
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or the hoofs of animals, which are among the laſt productions of nature, 


we ſhould ſtrangely break in upon that delicacy of order which makes 
a principal beauty, and is indeed abſolutely required in a courſe or body 
of chemiſtry, that ſhould be generally uſeful. _ nie 


« 


8. All the parts of animal bodies, as well ſolid as fluid, may receive : 


their nutriment and growth from milk alone. * 3 
There have been inſtances of thoſe who lived upon nothing but milk; 


and the body of a child, at the end of ſome months after its birth, 


is little more than a compoſition of the milk of the mother; the parts 
it brought with it into the world being changed for others ſupplied 


by the nutriment, in the ſame manner as the body of an ox is a com- 
poſition of graſs. - Thus, by the vital actions, the milk is made to paſs. 


thro' all the changes of blood, ſerum, lympha, nervous fluid or animal 


pain, or ſenſation of ſharpneſs. | - 


ſpirits which ſeem to be the immediate matter of. nutrition to all the. 


0% -- ah | ; 

9. The milk of ſuch animals as are only fed with vegetables, being 
drawn from the breaſt, and permitted to ſtand in a warm place, ſoon 
ſeparates, of its own accord, into a light and white kind of oil, which 
riſes to the top, and is called cream; and into a thinner, aqueous, bluer, 
and more ponderous liquor, vulgarly call'd, when the cream is taken 
off, by the name of kimmed milk. 

"The milk of th 


everal kinds of animals differs but little, as to its 
ſmell, taſte and other properties: but that drawn from the breaſts of 
women is the ſweeteſt; the neareſt whereto is aſſes milk, which in- 
deed has a ſaccharine ſweetneſs, and comes almoſt up to the human. 


This is | ſucceeded in virtue and goodneſs by that of mares, which is 
better than that of goats; yet even this exceeds that of- ſheep, as theirs 


does that of cows, which is the. coarſeſt of all.. 
10. Neither of the two parts into. which new milk ſpontaneouſly ſepa- 


ses 0. it {elf either acid, alkaline, or acrimonious, to the ſmell. or 
een | AUNG: | 


It is true, indeed, that theſe parts turm acid by ſtanding. for ſome 
time ; but this does not infer, that, contrary to all the evidence of our 


_ ſenſes, they naturally contain any acid. Neither are they in the leaſt 


acrimonious; for being let fall into the eye, they cauſe no manner of 
11. From theſe axioms, or general truths, we may draw the folow- 
ing corollaries, which are no leſs certain than they. (I.) All the parts 
of? the human body might once materially exiſt in the form of milk. 
(2.) Chyle, tho really a vegetable fluid, | is an imperfect milk, or 
the rudiments: and baſis thereof; and exhibits many of the pheng- 
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This the learned author has, by an elabo- proved ts cauſe. ſuch an hypotheſis to be 2 8 
. is : N 


admirable In- li 
flitutiones Medice, made to appear very plau- | perhaps diſcoyer, that nutrition, and other ac- 
fible ; but it is queſtion d b the 0 — of the body, may be accounted fos with» 


rate chain of arguments, in on, A cloſe attention to the hing, 
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* . 


ns rde by vegetables ; particularly in its fatulency;, the ef. 


ferveſcencies it occaſions, &c. (3.) Milk is a kind of emulſion, or whit e 
oily, animal liquor, prepared originally from vegetables by maſticatio n 


* 


mixing with the ſaliva, the bile, the pancreatic juice, the blood, circu- 


lating with it, and being at length ſeparated from it in the breaſts. 
It differs, however, from à true vegetable emulſion in two reſpects; 
viz. firſt by coagulating into a curdy matter with acids, capable of 


forming cheeſe z which chyle, and all true emulſions, will not do; the 


utmoſt: that acids can here procure being a taphaceous or chalky kind 
of ſubſtance, but never a cheeſy matter: and ſecondly, acids precipitate 


a larger quantity out of it than they can do out of emulſions.” Theſe 
particulars being premiſed, we may proceed to our experiments upon 


animals. 
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Proving that new MILK is neither acid nor alkaline. _ 
m. proceſs, T any quantity of warm new milk, pour oil of tartar per deliquium, 


| or any other alkali, and no efferveſcence will at all be thereby excited, 
but the whole body of the liquor remain at reſt, tho it appear ſomewhat thin 
ner. (2+) To another quality of warm new mill, pour, in the ſame manner, 
ſpirit of nitre, or any other ſtrong acid; and again no motion or ebullition will 
appear ; only the milk will preſently after become thicker than it was. (3.) Now 


mix together the tio parcels of the milk with which the experiments were made, 


and Ha Low efferveſcence will immediately ariſe. © 
The ruth it ds 2. 1 | 
defigned to m- acids, even tho of the ſtrongeſt kind, are pour'd to the milk: whence 
e may fairly conclude, that new milk contains neither acid nor al- 


he phenomena and effects will be the lame, whatever alkalies or 


kali; for if either of theſe were latent in it, the proceſs ought to make 


the diſcovery, as being generally allow'd the proper criterion. And, 


accordingly, in the latter part of the experiment, when the two parcels 
of milk, containing the one an alkali, and the other an acid, come to 
be mix'd together, theſe preſently manifeſt themſelves by the conflict 
they make. And thus alſo,' by the common trials with ſyrup of vio- 


lets, or the like, mix d with new milk, no acid or alkaline parts can, 


from a change of colour in. the ſyrup, be diſcover'd, any more than by 
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che direct examination of the ſenſes: if, therefore, any one aſter this, 
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Proceſſes upon Animals. 1 
ſhall ſay that new milk is acid, becauſe it may be made ſo by art, or | „ 
turns ſour of its own accord by ſtanding, he may, with as much juſt ice, 3 
pretend that there is alkali contain d in vinegar, tho no ſigus of it 8 
appear; becauſe alkali may be naturally or artificially obtained from it. 

But this is changing the nature of things, and retaining their names; 
for in ſuch a caſe, milk is no longer milk, nor vinegar the thing that 


, ye 
1 Ohewing that MILK. turns acid by Digeſtion. _ . 


r. T ET ay quantity of new milk, drawn, from a ſound animal, that feeds The proceſs... 
4.14 oh 5 vegetables, at the diſtance of about eight hours from her feed- | 
ing, ſtand to digeſt in a 7 veſſel of glaſs, with a heat equal to that of 
a man in health, and it will ſoon begin to throw up to its aſhes a thick, 
,. creamy or butyraceous part, which will thus riſe in à confiderable 

| ty ; a much larger proportion of a thinner or ſerous liquor remaining le- 5 

Both of them at firſt are ſweet to the taſte, or m n kind of aci- . 
dity; but by degrees they both turn tart; and at the end of twelve days, from 
the fot of the Pra, ati ir high dre of acl, which is 0 
confiderable. Ons | 1 | 

2. This proceſs will be the ſooner finiſhed in ſummer, by reaſon, as eres perfor. 

well of the additional warmth, as of the tart, juicy herbage whereon 
the cattel feed in that ſeaſon of the year; but it proceeds ſlower in 8 
the winter, when they feed on hay: yet, even in this cold ſeaſon, 
it will at length ſucceed. But if the mill for this experiment be 
drawn from ſuch animals as feed ſolely upon fleſh, or have been with- 
held from food for twenty - four hours, fuch as labour under feveriſh'dif> . 
orders, or have juſt before performed ſome extraordinary motion, or un- 
dergone hard labour, it will rather putrefy, or turn rancid, and run in- 
to ichor, than change of an acid nature. One of the firſt ſigns of 
this diſpoſition, is its faline taſte; ſo that it always may be concluded, „ 
that when milk is brackiſh upon the tongue, it then begins to putrefy. a 
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— ing that boiling MILK will ſtrongly late : 4 

Shewing that boils K | Coagutale. ten acid. 
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1. Radually pour ſpirit of nitre, or any other acid, to a quantity of milk The proceſs... 
N ( L boiling over the fire, and no conflict will be made thereby ; but the li- | 
quor will preſently divide into two very different parts,” the one thinner, ant 
the other much thicker than milk, notwithſtanding the afion- of the fire upon 
7 the Matter. , vl AIDS * * I 2 ein : 18804 5 45 4: * * LEY hn FF 15 $ 
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Irs phyficel «ſe. 2. The effect is found to be the ſame in all the kinds of milk yet 
: - . known ;* which by this means are formed into curd, whereof-cheeſe is 

made; and a clear thin liquor, or ſerum, which now turns ſpontaneouſl 

acid. The coagulum formed upon this 2 may, by preſſure a1 
the evaporation of its moiſture, in time be reduced almoſt to the hard- 
nels of ſtone; as we ſee in ſome particular ſorts of cheeſe : fo that it is 
no wonder that bones made out of milk are of that ſtrength and ſoli- 
dity we find them. Something of this kind will alſo happen in emul- 
ſions, but in a leſs degree; for which reaſon, when we preſcribe emul- 
ſions, we ſhould be cautious not to mix acids along with them. 
lis medici nal 3. This proceſs may ſerve to ſhew us in what caſes or conſtitutions 
9% it will be improper to uſe milk : for if it ſhould be taken by perſons 
= whoſe bodies abound with acids, the ſame thing will neceſſarily happen 
tthere as did in our experiment; that is, the milk will be. ſeparated 
| into a thin, ſerous fluid, and a ſtrong coagulum, which, turning grumous, 
may cauſe obſtructions in the viſcera ; whilſt it ceaſes to be mixed and 
diluted/ with the ſerum, that inſtead of performing this office, may now 
go away in fetid ſweat, leaving the body pale; faint, aud weak. And 
this unheeded cauſe 177 give birth to a pale complexion, a cacochymia, ' 

and various chronic dileates... ob oo, oo OT ry 
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Sbereing that MIL K turns red by being boiled with alkalies. 


The proceſs. gry wn a quantity of neu milk, made. boiling hot by the fire, any fixed 
2 alkali, as the ſalt of tartar, or its oil run per deliquium, . be added by 
' degrees, there will a lighter kind. of coagulum be made than was before pro- 
5 . duced by the acid; and the milk, by bodling, will preſently change to a yellow 
F 5 4 5 * run throvall the intermediate degrees, till at length it ſtops in an in- 
; A, ay, 5 „ . 5 
Au phyfice uſes. 2. The coagulum, and changes of colour, will be the ſtronger, and 
NE Ts more ſuddenly made in proportion to the ſtrength of the alkali, and con- 
7 ttinuance of the ebullition. Whence we may ſee that milk has a very great 
3 propenſity to turn from its native white, into a red colour. The milk 
of all animals, in a ſtate of health, is naturally white; whatever be the 
colour of the aliment they take in; and will exhibit the ſame phænomena 
by the treatment of this proceſs: or if the alkali be very ſtrong, and 
the operation continued long, it will change at length into a dusky red, 
or dark brown, and even a black colour. Whence it is eaſy to ſee Why 
the chyle ſo readily changes into a red liquor, or blood; for the animal 
juices, with which it mixes in the body, contain no acid, but rather 
incline to an alkaline nature. And when any animal, that gives ſuck, 
becomes feveriſh, the milk turns from its genuine whitenefs to a yellow, 
and becomes, in a manner, ſanious and coagulated. When the milk of 
JAI ACTS ©» „„ „ . A 
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2 nurſe is in this tate, the infant manifeſts a very great averſion to and 
diſlike of it: and if the fever continues long, the breaſts grow hard, 
and at length impoſtumare, ſo as to prove of difficult cure. The ge- 
nerality of phyſicians will needs have theſe diſorders to proceed from 


a certain, imaginary, peccant acid in the body; when nothing can be 


plainer, as maybe learnt from our preſent proceſs, than that they are o- 
ing to the action of an alkali. And hence it was, that in the terrible con- 


tagion which happened among the cows in Holland, in the year 1714, 


their milk proved exceeding thick, yellow, and almoſt putrefied, before it 
came from them. And what is very ſurpriz ing, this change was made 


in it ſo ſuddenly, that a country-man, of whom I had bur the evening 


before purchaſed ſome pure, white milk for chemical experiments, 
complain'd to me the very next morning, that he could now get no- 
thing from the ſame cow but a thick, pappy, yellow matter, inſtead of 


3. What we have hitherto ſhewn of milk holds true, provided it be ns means 
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drawn from any of thoſe animals that feed entirely upon vegetables; . 


and at a time when they are in a ftare of health : but if the creature 
which afforded the milk, labours under any violent diſtemper, either of 
an acid or putrid nature, the. phznomena will be quite different. And 


the ſame muſt be expected, if the animal that gave the milk feeds only 


* 


upon animals. The phyſicians who preſcribe to the diſeaſes of infants, 


ought carefully to regard theſe obſeryations ; for if a nurſe ſhould en- 
tirely abſtain from acid vegetables, as wine, malt-liquors, &c. and uſe 
only water, or the decoction of animal ſubſtances, for her drink, and 


feed upon nothing but the fleſh of animals, as fiſh, &c. her milk would 


ſcarce be capable of turning ſour, but would rather putrefy and ſmell 
ſtrong like urine ; and the child that drew her bens, would never be 


free from a fever: which is too often the caſe of the infants of wealthy 
arents; the nurſe being prepoſterouſly withheld, by the tender mother, 
r Ten 28 of an acid nature; and conſined to 


from the uſe of whateve | 
live altogether upon animal diet, as the moſt nutrimental. On the 
contrary, the children of the poor, whoſe mothers are principally ſuſtain'd 
by food of an avid nature, or what in ſome meaſure inclines thereto, 


are much leſs ſubje& to fevers ; but oftener afflicted with thoſe diſeaſes 


Which owe their. riſe to acids. The cute of both caſes is beſt effected 
by a change of diet in the nurſe, from alkaline to acid, or from acid 


to alkaline. Thus when the diſeaſes of young children proceed from 


an acid cauſe, which may be learnt from the ſcent of their fæces and 
erucations, as alſo from a preternatural diſtenſion of the body, and 
paleneſs of the fleſh, the diet of the nurſe ſhould conſiſt of fiſh, fleſh, 
and the liquor in which they are boiled; the uſe of bread, wine, and 
other things of an acid nature, being forborn, But if the infant la- 
bours under a burning fever, appears red, hot, &c. the nurſe ſhould be 
treated in the contrary manner, with acids, or ſuch aliment as is tart 
and cooling. And thus we are 1 the nature of that * br 
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186 Pysyoceſſet upon Animal. 

which the human body may be entirely d 3 and which receives ſo 
ſudden an alteration therein, that no ſigns of it can be found twelve hours 

after it is once admitted into the blood; as the excellent Dr. Lower has 

ſhewn by experiment. Upon which account no woman that gives ſuck 

ought to faſt above twelve hours, if ſhe would afford good milk to the 

infant at her breaſt. Hence, likewife, we are given to ſee the reaſon 

of ſome phenomena both in acute and chronic diſeaſes ;- as particu- 

larly the redneſs and heat of the body in the former, and its paleneſs, c. 

in the latter; theſe generally proceeding from an acid, and thoſe 

from an alkaline cauſe. And hence, laſtly, we learn a neceſſary cau- 

tion in the choice of a nurſe ; viz. that by milk be perfectly White; 

2 e to yellowneſs in it being a ſure and early ſymptom of 

A fever. 5 F | | | TIE Re, 1 ; 
Introdu#ion to 4. Our method next leads us to examine that fluid, which of all thofe 
#he biſtory F in the animal body, is firſt ſecreted after it has undergone an entire 
* © courſe of circulation thro' the veſſels and viſcera. And this we pro- 
nounce to be the urine of a ſound animal, difcharged at the diſtance 

of twelve hours from taking any thing by way of ſuſtenance ; the bladder 

alſo having juſt before that time been emptied of its contents. We do not 

make choice of the blood for our next experiments, becauſe all its parts 

are too confuſedly blended and locked into one another to be fit for this 

. purpoſe ; whereas in urine, the oils, ſalts, ſpirit and earth hang looſer 

together; having but juſt entirely put on an animal nature, by which, 
however, it is perfectly diſtinguiſh'd, and made widely to differ from 

vegetables. 2: Oh | 5 52 8 ; . . 
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"TAKE any quantity of freſh urine, that has not been above twelve hours 
| contained in the bIadder, and add to it oil. of vitriol, or any other 
acid liquor, at diſcretion ; and no manner of conflif} or efferveſcence vill be 
made between them. In like manner, add to another parcel, oil of tartar per 
0 deliquium, or am other known alkali, and the mixture will lie quiet as be- 
| fore, or give not the leaſt figns of any ebulition : whence it may be juſtly in- 
ferred, that ſuch urine is neither acid nor alkaline ; as ſtanding the teſt of the 

experiment allowed ſufficient to make thediſcovery. © * 


The proceſs. I, 
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2. The urine made choice of for d. arbugery ought to be that Phe cen” 


of the morning, or diſcharged at the diſta | 
any meal, that it may be a perfect animal fluid: nor ſhould it be ſuffered 
to remain for any longer time in the bladder, leſt it might thereby 
begin, as it were, to putrefy, or acquire ſomething of an - alkaline na- 
ture. The bladder, therefore, ſhould here be emptied before the laſt, meal 

is made. But if the urine be taken twelve hours after feeding, it will 
then be perfect and thorowly concocted; no chyle, or matter of a ve- 
getable nature, as was before obſery'd, appearing in the blood, after 
the expiration of that time, without a freſh ſupply of food; fo that 
the aliment then taken in, may now itis mixed with the blood, be juſtly 
eſteemed a part of the body. | : 


3. Human yrine is a recrementitious liquor, confeſſedly drained from The nan of 
* 


nce of twelve hours after 


the whole maſs of blood, after it has waſhed both the ſolids and fluids; “ fn 


and therefore cannot but excellently diſcover to us the nature of the 


ſalts contain'd in our bodies. Accordingly, if we examine it by our ſenſes, 
we ſhall find it to the taſte conſiderably more ſaline than the blood 
it ſelf: but its ſcent, when freſh, is no ways nauſeous or diſagreeable, 


but ſomewhat grateful, pungent, and odoriferous. Galen tells us, © that 


e the urine of a man in health is ſtraw- colour d, or of a pale yellow, and 


ee contains but little ſediment, or fæculent matter; being in effect a 
« lixivium, in which all the ſalts of the body are diſſolved and waſhed 


« away: and indeed this appears to be the very fact. But if either 


alkaline or acid ſalts were naturally contain'd in the urine, our pre- 


ſent proceſs muſt needs make them manifeſt. But neither this, 


nor the common experiments made with the ſyrup of violets, &c. will 5 


diſcover ſuch kind of ſalts in the urine of healthy perſons ; and there- 


fore we muſt, in juſtice to our ſenſes, as well as experiment, conclude 


it contains none. Nay, I have, in like manner, examin'd the urine of 
a man who had lain for twenty-four hours ill of a fever, without eat- 
ing or drinking; yet could not, even in that, diſcover any ſigns of an 
alkali or acid falt, either by its making any efferveſcence with known al- 


| kalies or acids, or changing the blue colour of ſyrup of violets to red 


or green. With the ſame view I have ſtrictly examin'd the urine of 
a man who liv'd almoſt entirely upon acids; but could find no proofs 
of acidity therein. And theſe experiments will hold true univerſally, 
where the urine is freſh, and procured in its natural ſtate, or from 
healthy perſons : but it muſt be expected, that a difference in circum- 
ſtances will vary their ſucceſs. Thus if a man ſhould- have a ſtone 
in his bladder, this might occaſion the urine to appear of a more 
alkaline nature than if he had none ; or drank ſcarce any thing more 


mined preſently after the drinking of ſuch acid liquors : for in that caſe, 
not having had their due circulation, they may in the form of urine 
ſill retain ſomething of their prior nature. And fo, likewiſe, in any 
diſeaſed ſtate of the body, the * or other humors, may change 
: " 4 2 ” om 


than acid wines or vinegar; eſpecially if the urine be made and exa- 


* 
*. i 
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. The proceſs, 


icinal uſes, 


from what they naturally are, and become either alkaline, as in a burn- 
ing fever, near the point of death, c. or acid, as in the pallor vir- 
ginum, childrens diſeaſes, &c. But it is not of ſuch diſtempered urine that 


uses Le. - 


Shewing, by the diſtillation of recent, URINE, that the parts 
into which it is reſolvable, are neither acid nor alkaline. _ 


10 A K E any quantity of freſh urine, obtain'd with the conditions above 
1 ſpetified, and diſtil it gently in a clean, glaſs retort, with its receiver, 
and there will 25 riſe a limpid water of a fetid or unpleaſim ſcent; but 
of roaſted fleſh, containing neither a wviftble oil nor ſalt, and 
proving, upon the proper trials, neither acid nor alkaline, nor any way ſaline, 
or inflammable. (2+) If, after all this water is come over, what remains at 
the bottom of the retort be examin'd in the ſame manuer, it gives uo figns of - 
its being either of an alkaline, or atid nature; and if diſtilled or exhaled ſtill. 
farther, as to the conſiſtence of a ſyrup, or higher, it gradually changes its 
original ſtrau- colour, to that of a yellow, a red, a brown, and laſtly to a black, 
according to the quantity of water drawn from it, and appearing at length in the 
form of a ſaponaceous'maſs, that will not, like ſome other animal fluids, as the ſe- 


reſembling that 


rum, white of eggs, &c. concrete by the fire. (3.) And laſtly, if this ſoapy matter 


be calcin d, it will afford a quantity of ſea-ſalt, if the animal, or. perſon from 


whom it was obtain d, hath uſed any in his food but if that be not the caſe, 
there will be no figns of any fi d ſalt at all. | 


ang byfical and 2. The ſaliva, the ſerum, the bile, aloe animal de diſtill'd in 
the ſame manner, afford a water of a ſomewhat unpleaſant, indeed, but 


not a fetid odour, like that of our preſent procefs; as containing lefs 


oil, to which that ſcent is owing, and upon account whereof the li- 


quor is perhaps ſaid to be ſpirituous: nor does the urine of any other 
animals, fed with vegetables, ſo far as I have tried, yield ſuch an 


one. And it is remarkable, that the more healthy and ſtrong the man is, 
the more fetid this water diſtill'd from the urine proves; yet it appears 
not at all either of an acid, or alkaline nature, in any of the experiments 
I have ever made. We ſee likewiſe, that this water contains no in- 


flammable ſpirit; whence it is manifeſt, that no ſuch ever paſles the 
urinary canals; tho fermented liquors are drank in very large quantities. 


For tho a man ſhould take down four or five pints of wine at once, yet 


his urine diſtill'd at the diſtance of twelve hours from his drinking, would 
not appear in the leaſt ſpirituous ; but yield a very fetid water, like that 
afforded by. the urine of a patient in a fever. I can ſpeak poſitively 
in this cafe, becauſe I have frequently diſtill'd the urine of great drinkers, 
on purpoſe-to ſee what it afforded, And hence we may learn, how it 
comes to pafs, that the drinking of ſtrong liquors fo remarkably affe&s the 


brain; 


J . * 
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Proceſſet upon Animals, 
brain; and ſee the reaſon of. the obſervation of Hippocrates, that great 
_ drinkers generally die apoplectic: Since therefore it appears, that there 
are no alkaline ſalts contain'd in the urine, we may juſtly conclude, 
that no ſuch are contain'd in the human body, for if any alkaline ſalt did 
really, and in its own form, exiſt in the fluids of the body, it ought cer- 
tainly to be found in the nrine; becauſe ſuch ſalt joins ir ſelf with 
nothing more readily than water, which makes, as we ſee, a principal 
part of the urine ; and therefore cannot but dilute, diſſolve, and bring 


. 


away with it the ſaline matter of the body. But altho neither alkaline, 
nor acid ſalts can be found in the human body, yet in ardent fevers, the 
plague, &c. the juices may, by the great increaſe of the circulation, and 


the violent heat, be turned of an Jkaline nature; or become ſo ſharp and 
corroſive, that unleſs they are diſcharged thro the kidneys, they may pre- 
ſently deſtroy the tender fibres of the cerehrum and cerebellum, and ſo prove 
mortal. But if their ſubtil, or too much attenuated ſalts be determin'd to 
the bladder, along with the urine, the patient will from that time be- 
gin to recover; whilſt the phyſician ſuffers the morbific matter to go off 
uninterrupted thro? the urinary paſſages. And indeed it were eaſy to con- 


jecture, from the iar fetid ſcent of the urine, above that of all other 


fluids, that the kidneys are an organ deſign'd by nature to throw out of 
the body, any thing that, by being too much attenuated, cannot be longer 
detain'd with ſafety to the veſſels of the brain, or the life of the individual. 
And therefore the urine, tho it has neither acid nor alkaline ſalts, yet 
actually contains the ſharpeſt in all the body; being with the oil, which 
brings them to a kind of ſoap, of a very deterging nature. And according- 


ly, as they all come cloſer together in our experiment, by the evaporation 
of the aqueous parts, they appear of a deeper colour ; juſt aSin a fever, | 


when the increas'd heat of the body has exhaled the more volatile or 
aqueous parts of the fluids, the urine becomes high colour'd, or intenſely 
red, or ſometimes even black: whence we may learn to 22 the 
turn of a diſtemper from the urine. This proceſs likewiſe lets us ſee how 


contrary to truth that 1 opinion is, which ſuppoſes, fix d alkalies, 


acid ſalts, or fermente 
cauſe of all diſeaſes. 
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Sewing, by the diſtillation of recent URINE with dry ſand, that 
init will afford a volatile, alkaline ſalt, &c. © 


ſpirits produced in the human body, to be the 


I. YHALE recent urine, over. a gentle fire, to. the confiſtence of a ſyrup, The proce. 


- or thin honey; and afterwards. add to it four times its own quantity 
of clean, dry ſand, or ſo much as will reduce it to a thick paſte; then dif- 


til this maſs in a glaſs retort, of which it fills only two thirds, with degrees of © 


of fire, in 4 fand furnace ; and the firſt thing that cumes over will be a 


mage 


large quantity of pure water or phlegm, as in the laſt proceſs. (2.) Vpon 
changing the retort, atranſparent en, Hemd, and Mia rs like 2 2 
the ſides of the glaſs, called by the name Spirit of Urine ; which will cauſe a 

ſtrong efferveſcence with acids ; and by reflification reſolve into a dry white ſale, 

a watery and an oil. (3.) Upon continuing the fire, white fumes will next 

ariſe and fill the receiver; and at the ſame time, à large quantity of ſtrong, 

volatile, alkaline ſalt will fix it ſelf to the fides thereof; and this has been 

falſely ſuppoſed the ſame with ſal-armoniac, -which is not of an alkalint nts 

ture. (4.) Then upon increaſing the fire, there will aſcend a light yellow fetid 

oil; and at laſt, a groſs, heavier, and ſtill more fetid kind. ( 5 But if the re- 
mainder be now..calcined in an open fire, and afterwards brought into a lixi- 

vium with water, it yields a ſea-ſalt, provided the animal which afforded 

the urine, took in that kind of ſalt with its food ; otherwiſe there will not 

Sie e leſt, after the operation, the "leaſt imaginable portion of fixed ſalt, 

WY 22 and 2. And hence we learn the effect of a conſiderable degree of heat upon 
mepierne? */&. the ſalts of the human body. The urine diſtilled, or exhaled away With 
| a gentle fire, affords no alkaline ſalt at all; but a greater degree thereof 
gives it an alkaline nature, or cauſes it to afford an alkaline ſalt by diſtil- 
lation. And thus we find, when a man has given an uncommon motion. 
to his body, or begins to grow feverjſh, his urine will ſmell ſtrong, 
and appear of a red colour, or like Jixiviam; which ſhews that the 
ſalts and oils thereof are attenuated. But tho it be certain that the ſalts 
af the. body become alkaline by heat, yet it is hardly poſſibly they ſhould. 
be ſo far attenuated, or broken therein, as to 4255 ſuch in the urine; 
not only upon account of the languid heat of t 5 Doe: but becauſe in 
all probability, as was before obſerv'd, the tender veſſels of the brain, 
c. would be deſtroy'd by the corroſiveneſs of ſuch falts, and the death 
of the perſon effected, before they were rais'd to that degree of acri- 
mony. VV e Pn Ins 1 
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PROCESS LXEXV. 
Shewing that recent URINE, by being diſtilled with fixed ab 
. Lali, is it ſelf turned of an alkaline nature. 


= - The proceſs, 1. I? any quantity of recent urine, inſpiſſated in the manner of the pre- 
F fy 1 reldent proceſs, add an equal proportion of fd alkali; and diſtil 
| them together in a glaſs retort, with a gentle fire there will immediately come 
over firſt a ſharp, volatile, fetid, alkaline ſpirit, that makes a thorow effer- 
weſcence with acids ; and ſoon after, a dry, volatile, alkaline, ſolid ſalt, which 
-without the addition of the fixed alkali, would have been "of the ſame kind 
with that of the laſt proceſs; a ſaponaceous maſs remaining at the bottom of the 
Tr... * - 5 | | . . e 
2 , 2. Hence it is caſy to imagine, that, beſides the peculiar and ac- 
'* knowledged effects of fixed alkaline ſalts in the human body, they have 


„ 
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P Proceſſes upon Animals. - 
- moreover, the power of immediately rendring our native ſalts of a ſharp 
alkaline nature, and acting upon them like ſo much volatile alkaline ſalt in- 
troduced into the body; thereby they turn our half-fixed ſalts into ſuch as 
are truly volatile; thoſe that before were of a benign gentle nature, into 
' ſuch as are fiery ; thoſe that were neutral and innocent, into ſuch as are 
_ corroſive, &c. on which account they act like poiſon in all ſuch diſ- 
tempers where the ſalts are too much attenuated ; as in acute fevers, in- 
flammatory caſes, c. And hence we may learn à priori, what Hippo-" 
crates was taught by hazardous experience, to order nothing but acids, 
or medicines tending to an acid nature, as oxymel, Oc. in ſuch kind of 
RG E SS LAS © 
Sbewing that recent URINE diſtilled with quick-lime, affords 


* ER ö 


1. W IT H the rob, or ſapa, of recent urine, mix an equal quantity of quick- The proceſs. 


2 lime, in a tall glaſs-weſſel, fitted with a receiver, and a violent 
ebullition, with a great degree of heat, will immediately enſue'; and at that 
very inſtant there will ſwiftly fly off from the mixture, and 7 obe -o 
the receiver, a clear liquor or ſpirit of an exceeding fiery and pungent taſte 
and odour; yet not of an alkaline nature, or capable of canfing an effer- . 
d Eee eo EET ee "LAN 
2. This is as volatile, moveable, and corroſive a liquor as any in na- zt 
ture ; and if the veſſel that contains it be left careleſsly ſtopp'd, tho * 
but for a day or two, it loſes all its virtue, and becomes à mere in- 
ſipid water. It is truly of a fiery nature, being more of à cauſtic than 
fix d alkali it ſelf; fo as inſtantly to eat away the skin, and affect the 
nerves. Whence we are given to underſtand the effects of quick-lime, 
and its lixivium upon the human body; and ſee that in the twinkling 
of an eye it can give a ſtrange 77 of volatility, and at the ſame 
time a moſt corroding, active, and fiery nature to all the ſluggiſh falts it 
meets with there. Hence it is evident, that the human falts' may have 
a violent degree of acrimony, or corroſivenefs, without giving any figns 
of an alkaline diſpoſition ; as fcarce any chemiſt; beſides the' excellent 
| Mr. Boyle, has obſerved ; for the ſpirit of our proceſs will quietly mix with 
acids, or make no manner of conflict with them; ſeeming to conſiſt of 
ſalts, which by the lime are turn'd entirely into the nature of fire. This 
makes it not improbable, that the plague is no more than a change of 
the human ſalts, into thoſe of an. igneous nature; effected by means of 
certain effluvia floating in the air of peſtilential places, and having the 
power of inſtantly pervading the human : ſtructure, and thus burning u 
or deſtroying its vital parts, or faculties. There is one phænomenon whic 
- ſeems to give great countenance to this conjecture; the 6 
. | EE blac 


192 
! action of ſome cauſtic ſalts. 


Which, 


judiciouſly remarked. 


blackneſs of the skin, which * as if they were occaſioned by the 
| | e ſee, therefore, that in all caſes where 
the ſalts of the human body are already too much attenuated, or rais d 


to a great degree of volatility, this fiery liquor, tho neither acid, nor 
alkaline, is violently or ſuddenly peſtilential or poiſonous ; and on the 
' contrary, where all the vital faculties languiſh, as in apoplectic or le- 


thargic diſorders, tis a moſt immediate and powerful remedy ; tho it 


- ought to be uſed with the greateſt caution. And hence we are furniſh'd 
with an admirable rule for the medicinal uſe of the lixivium of quick- 
lime, or other medicines.prepar'd therewith ; which can only be proper 


in cold, phlegmatic, and ſluggiſh or languid conſtitutions, or diſpoſitions 
of the blood and juices; and, on the other hand, very pernicious, or 


even deſtructive, in thin, hectical and vigorous habits; or ſuch as are 
ſubje& to the phthiſie, &c. becauſe in theſe caſes it ſets the ſalts ſtill more 
at liberty, and determines them as it were, to a ſtate of putrefaction; to 
| — the nature of the diſtemper, they are already too much incli- 
ned. And hence we may learn the cauſe of that phænome non which 
| ſeems to have perplexed the gentlemen of the royal academy of ſciences at 
Paris; viz. why the lixivium of quick-lime is ſo excellent a medicine 
againſt the chronical diſeaſes of northern regions; yet very unſucceſs- 
fully or fatally preſcribed for the ſame diſeaſes in France, Traly, and the 
ſouthern parts of the world. For as the inhabitants of ſouthern regions 
are naturally lively, brisk and agile, their juices, without queſtion, are 
very fluid, and conſequently their ſalts attenuated or broke ſmall; ſo that 
a lixivium of quick-lime, which produces thoſe very effects in the body, 
cannot but be prejudicial to them; whereas, in colder climates the hu- 
man falts are lock'd up in much more viſcid fluids, and 3 | 
be extricated and ſet free, the lixivium of quick-lime admirably anf 
this end, and cures the chronic diſeaſes to which the inhabitants of ſuch 
. climates. are ſubject. Thus the ſcurvy, the principal diſeaſe of that 
kind, is very ſucceſsfully cured in Holland by taking an oance or two of 
this lixivium every day, for ſome continuance. But for the ſame reaſon 
. it ought never to be given in bilious and ſanguine habits. For the 
effect of it, we ſee, does not depend ſo much upon the lime it ſelf, as it 
does upon the humours it ſhall happen to meet with in the body, and 
the manner wherein it mixes with, and preyails over them, as Helmont 
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Sewing. that recent UR INE will cryſtallize by inſpiſation, 
„ (ent kl. „ 


? Ege a Inge quantity of the recent urine of a healthy man, 0 the The proceſs. 


 confiftence f a ſyrup, with one continued. degree of heat; ſeparate the 
oil from it by the filtre, and afierwards put it into a cloſe ee, ſet 


it in a cool cellar, for the ſpace of one year; it will ſhooy into 4 thick, 
brown, ſaline 12 or cruſt, at the diſtance of an inch or two from the bor- 


tom of the veſſel : then carefully pour off all the liquor that floats above, take 
out the maſs of ſaline cryſtals, and lay the matter at the bottom thereof 

for phoſphorous. - Theſe cryſtals, ' which are of a peculiar nature, being diſſolu d 
in pure warm water, filtred and , evaporated to a: pellicle, and ſet | again to 


ſhoot in the cold, + will again run into cryſtals ſui generis, or a white puri- 


fied ſalt, of a nature different from all other ſalts, and become the purer, the 


oftener tze proceſs is repeated; ſo_ that it may juſtly be. call d the eſſential 


ſalt of urine, or of the human bd. OR 

2. It may indeed be objected, that this ſalt is not obtain'd, but by 
ſuffering the urine to putrefy; which is true: nor is there any other 
way yet known of procuring it. Neither will the addition of oil of 
vitriol, or any other acid, prevent its putrefaction; ſo ſtrongly is it in- 
clin'd thereto. It cannot however be ſaid, that this is the common, or 
ſea- ſalt, which will evidently appear upon the compariſon; this bei 

totally volatile at the fire; whereas ſea-ſalt remains fix d in the ſtrangeſt 


heat. Neither hath it the properties of borax, nitre, ſal-gem, ſal-armo- 


niac, &c. but is really a falt ſui generis, and not to be match'd by any 
other ſalt in nature. The proceſs for making it is indeed tedious and 
laborious; and it coſt me no ſmall pains to diſcover in what manner 
the ſalts did really exiſt in the human body. To do it with the greater 
advantage, I have evaporated more than two hundred weight of recent 
urine, and treated it in the method already deliver'd ; . by Which means I 
came to a knowledge of the eſſential ſalt of the human body; and upon 
trial find that it is of a wonderful diuretic and emmenagogic.virtue, yet 
without any ſharpneſs at all, being neither alkaline nor acid. This ſalt 
cannot be ſo eaſily obtain d from the blood or bile, by reaſon of. their 


groſſneſs, tenacity, and the large quantity of oil wherewith they abound; 
12 readily enough from urine, which is as it were, the lixivium of the 
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wg PROCESS LXXXYIL - 
| Shewing, that recent URINE becomes altaline by digeftion. 


I. CET any quantity of recent urine, obtain'd with the conditions formerly © 
mention'd, to digeſt in a tall glaſs, with a heat no greater than that of 


a healthy man, for the ſpace of three or four days, and it will continually grow 


Ts 8 
ſiſtance of heat, by letting the urine Rand in a well - cloſed veſſel for 
five or fix weeks in the cold; but a gentle heat will greatly ſhorten the 


more and more ved, fotid, cadaverous aud alkaline ; throwing off a ſtony matter 
ve Ref ae 00 oh bt a. „ 
2. The experiment will ſucceed in the ſame manner without the af 


Proceſs. The urine thus digeſted has a fiery lixivious taſte, and will make 
an ebullition upon mixing with acids; whereby it may in a manner be 


reduced to its recent ftate- again. Being of this nature, it is of 


ſingular uſe, as a lixivium, to dyers, and the ſcourers of cloth, in order 
do cleanſe their wool, or * their ſtuffs to receive the dye; for there 


is always a greazy matter 


icking to wool, whether manufactur d or 


unwrought, which hinders the ſtriking of the colour, unleſs it be firſt 


waſh'd _ with a proper diflolvent; ſuch as the lixivium of quick - 
lime, pot- aſhes, or the like; which coming too dear, digeſted or putre- 


fyſd urine is commonly employ'd in their ſtead, for the purpoſes above- 


3. This proceſs may ſerve to point out to us ſeveral uſeful partieu- 
lars relating to the practice of phyſic ; and particularly, tis highly ſer- 
viceable in aſcertaining the diagnoſtics of diſeaſes.” We learn from it, 
that if the urine be "too long detain'd in the bladder, it will acquire a 
corroſive, allal ine nature, deſtructive to the body, and capable of changi 
the colours of other ſabſtances, as we ſee when catheters are thruſt - 
into the bladder, in eaſe of a long ſuppreſſion of urine; and the like 


change will the other fluids receive, by ſtagnating for any conſiderable | 


time, which may give riſe to various diſeaſes. Thus for example, when a 


erſon is firſt ſetzed with the dropſy, he is not at all affected either with 


à thirſt, or fever; but after the collected water has remained ſtagnant 


for a ſmall time in the cavity of the abdomen, it preſently cauſes a 


- drought, heat, fever, &c..all which ſymptoms proceed from the acrimony 
of the fluids, acquired by digeſting, as it were, in the abdomen; for 


upon this, the ſalts and oils of thoſe juices become ſo ſharp, as to cor- 
rode the veſlels of the body, and greatly diſturb the whole animal frame. 


On the ſame account it is, that the putrefaction of the body enſues ſo 


ſuddenly after death; tho it might, if the fluids had till remained in 


their circular motion, have continued much longer uncorrupted. Hence 
Ve learn, that the bare want of motion in the animal fluids may 


cauſe violent diſorders, by thus rendring the ſalts and oils more * 8 
| . | on active 


— 


actire, and powerful, or ſetting their parts free, and leaving them to 
themſches. Hence Rony -matter may readily be generated by a bare 
detention of the urine in the bladder, as in our preſent - proceſs it is 
throw to the ſides of the containing, veſſel. And this will happen in 


the urine of any man, tho not at all troubled with the ſtone on ee "I 


the ſolution or cure whereof it is, therefore, in vain to expect from 


putrefadion. This ſeparation of the parts of the urine, or acquired al- 


kaline nature, and not its bare quantity, appears to procure the death 
of the patient in long E of this excrementitious. fluid z the 
effluvia, or fiery alkaline ſpirit whereof now, after having 117 nated 
for ſome days, gets to the brain, and deſtroys its tender ſu 5 
And thus we have ſeen three ways wherein the ſalts of our bodies may 


be rendered volatile, viz. by heat, the. admixture of alkaline ſalts, and 


by their bare ſtagnation. | 
„ PR O CES S LAXXIX. e 
Exbibiting the reſolution of digeſted URINE into an alkaline 


ſpirit, an alkaline ſalt, two kinds of oil, phoſphorus, earth, 


and ſee-falt, 


4 FIIGKE wins denfled ater che. cpeonre: of thei urceding: Srocehhy: camel The pomehs 


_ diftill it in a tall glaſs retort with a gentle fire, The firſt thing that 


will come over, is, (1.) A clear fetid liquor, rich in volatile ſalt, of: a fiery 
acrimony, capable of —_ a ftrong efferveſcence with acids, and conſequently 


of an alkaline nature. (2.) A yellow, volatile, fetid alkaline ſalt, that appears 
in a dry form. And if now the remainder be exhaled: to the confiſtence of a 
ſapa or thin honey, then mixed with four times its weight of dry ſand, and the 
diſtillation be continued in a coated retort, with degrees of. fire, there will come 
over, (3.) A large quantity of a very fetid, brown oil, impregnated with ſalt, 
and at length one of a gold-colour ; then the retort being taken away, and a 
much larger ſubſtituted, half full of water, and. the fire increaſed to its higheſt 

degree, (4-) Blue fumes will aſcend, which,, in the dark, appear like flame 
m the wail And (5.) With a violent heat there will diſtil over a' groſs, 
ſhining matter, that finks to the boom of the water, and called iy the name 
of ſolid phoſphorus: and here the operation ceaſes, nothing but an earthy ſub . 
ſtance remaining behind; which, being boiled in water, cleanſed with lixivium,. 
and again dried and calcined, affords a quantity of ſea-ſalt, but none at all 
that can be called fixed alkali. © | 


2. The proceſs muſt be: topped after the volatile ſalt is come over, Dire#ions for 
and ſand, powdered' bricks, or the like, be mixed with the ſapa ; other- 2 eg =”. 


wiſe it would ſwell, and come over all at once in the diſtillation 
The groſs matter which aſcends the laſt in this operation, will not 
diſſolve in the water wherein it falls; but may, by inclination, be ſe- 
parated from it; and then being -— hgh to a gentle heat, it will * 
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like wax, and remain capable of being formed into glebes, or pieces of 
any ſize, Which are to be kept continually under water; by which means 
it may be entirely kept from conſuming, for many years. And this is 
the ſolid phoſphorus, which 8 takes fire, and ſhines h en 
brought into the open air. It will never fail to do this, provided the 
be get tire is managed with care; but it requires the conſtanr attendance 
of the operator for four and twenty hours, to ſee that all the parts 
are conducted as they ought to be. But to make this phoſphorus more 
directly, and to the beſt advantage, it may be proper to take a ſufficient 


quantity of human urine, afforded by a perſon not much given to drink 


wine, and exhale it away in an open veſſel to a rob, or the conſiſtence 
of honey; then fer it to putrefy for half a year, and upon diſtillation 
it will afford a large proportion of ſalt ; after which, if ſix times its 
own quantity of ſand or brick-duſt be' added to the remainder, and the 
diſtillation be continued as our preſent proceſs dire&s, the phoſphorus 
will fall into the water as there mentioned. Or, it may commodiouſiy 
be ared in the manner of the eighty ſeventh proceſs, by ſuffering the 


rob of urine to digeſt for two years in an open veſlel in the open-air; 


during which time a ſlimy, fæculent, unQuous, earthy matter will be 
tet fall to the bottom; which being frequently waſhed” with pure wa- 


ter, wherein it will not diſſolve, it will leave a white matter behind 


it, neither- of an alkaline, acid, ſaline, or terreſtrial, and ſcarce of an 


unctuous nature: and this is of it felf a proper matter for the making 


of phoſphorus by diſtillation with ſand. A thick cruſt of ſaline mat- 
ter, ſhot into cryſtals, grows, as we formerly ſaid, upon this fæculent 
ſubſtance ; which being cautiouſly ſeparated, and well waſhed with pure 


water from the matter of the phoſphorus, gives the eſſential ſalt of ' 


the human body. Then all that matter which floated above this ſalt, 
being mixed with thrice its quantity of ſand; and carefully diſt illed in 


a cloſe veſſel, with a gentle fire, to dryneſs ; there will firſt come over 


a volatile ſpirit, then a ſalt; which, according to Helmont, is wonder- 
fully apperitive : and now, the receiver being changed, there will ariſe 


a large quantity of a cryſtalline ſalt, of an alkaline nature, and ſtick 


to the fides of the glaſſes: and this ſalt, by ene-re&ification, becomes 
ſo volatile, that it ean ſcarce be contained in any veſlel, tho ever ſo 
| cloſely ſtopped. And if the fpirir be re&ified, and kept in a pure glaſs 
veſſel, it will depoſite a large proportion of a brown ſtony earth; which 


is by Helmom taken for the matter of the ſtone in the bladder. The 
fire being now much increaſed, a brown and very fetid oil will come 


over; and at length one of a fine yellow colour, which, when re&ified: 
with the fpirit, Mlmont takes for the diſſolvent of the human calculus. 


And now the remaining matter being urged with the ſtrongeſt naked 


fire, in a coated retort, and a very large receiver, half full of water, 
employ'd, the phoſphorus it ſelf will at laſt come over. It is ſur- 


prizing how long this phoſphorus will continue ſhining, at an incon- 
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ſiderable expence of its ſubſtance *, And beſides this, there are many 

ſtrange phænomena obſerv'd of it; as particularly that of its perpetual 

flaſhing or ſhining on the hot nights of the ſummer-ſeaſon, according 

to what is delivered of it in the philoſophical tranſactions of London. 

Here again, if the caput mortuum be diſſolved in water, filtred, eva - The dodrine it 

porated, and calcined, it will afford a quantity of ſea-ſalt; which gave re 

occaſion to M. Vieuſſens, and M. Homberg, to ſuppoſe there was an acid 
ſalt contained in the human body. That this is really ſea- falt, is ma- 

nifeſt by the FR experiments, which ſhew it to have all the cha- 

racters thereof. In taſte and ſmell it plainly appears to be ſuch; aud 

when added to aqua regia will cauſe it to diſſolve gold. Tis true, 

however, that it cannot be made to cryſtallize ſo readily às fea- falt; 

but this proceeds from the oil with which it is intimately united in 

the body: for it is a known thing in chemiſtry, that the mixture of 

any thing unctuous prevents the cryſtallization of ſalts. We ſee then, 

and may be certain, that fea-ſalt paſſes unaltered thro? all the conduits 

and ſtrainers, all the digeſtions and cireulations of the body, whoſe 

vital powers are inſufficient to deſtroy its texture, or change its na- 

ture; which is more than even putre faction it ſelf, or a violent de- 

ree of heat, can effect; as plainly appears from the preſent proceſs. 

he antient adepts, therefore, were well aware what they did in ſaying, 

gold and ſea · ſalt are the moſt perfect, or indeſtructible bodies in na- OE 

ture, as paſſing thro' others without alteration ; and accordingly other 

falts, as tartar, nitre, &c. may readily be changed into alkalies ; whilſt 

this conſtantly remains in full poſſeſſion of its native virtues. Its uſe; 

therefore, ſeems to be to preferve the bodies thro” which it paſſes from 
corruption; and particularly the human: it deterges its veſſels, keeps the 

fluids from running into putrefaction, and prevents the formation of | 
ſtony matter. hence we learn the reaſon” why the antients gave 
ſal-gem in putrid fevers; and how a mixture of ſea-ſalt and ſulphur came 

to + ſuch a favoutite_medicine with Hippocrates. im peſtilential caſes, 

or Where the juices of the body tended to corruption. Helmone,. alſo, 

dere e e the ſame ſalt, with vinegar and ſulphur, in the 
plague. But all manner of vegetable ſalts are entirely changed, or loſe 
their own nature in the human body, and put that of a volatile 

alkali. If an animal were to take in no fea- falt, a thouſand pound 

weight of his urine would not afford a ſingle grain of any acid or 

faxed ſalt; whatever were the food he made uſe of. M. Neuſſius, indeed; 

an author much more ſucceſsful in anatomical inquirys than in chemiſtry, 
has wrote a very large treatiſe to ſhew that an acid ſalt may be ob- 

tained from animals; but the acid he means is no other than the ſpi - 

rit of this ſea - ſalt, contained in the urine, and raiſed by a ſtrong fire. 
And that a ſtrong acid ſpirit may be gained in this manner from itz 

Mi. Boyle bas many curious obſervations relating to this ſubject, in bis ſurprizing liuls- 
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we ſhall ſee hereafter. M. Homlerg, likewiſe, fell into the ſame error, 
in imagining he obtained an acid ſalt from human blood, by diſtilling 
it with its own dry caput mortuum. The fallacy of which experiment 
is. manifeſt from hence, that the blood of any other animal that makes 


no uſe of ſea-ſalt will not afford this acid. We, therefore, boldly af- 


wow N 


Irs uſe in me- 
dici ace. 


th. tha fert, that there is neither acid, nor fixed alkaline ſalt, naturally contained 


in the bodies of any animals whatſoever ; which muſt therefore be 
endued with the 22 of converting all kinds of falt, except ſea-ſalt, 
ine ſock as are of a volatile alkaline nature, or capable of being eaſily 
3, It prey ee from what is here laid down, that the 
matter of the tone in the bladder may reſide in the ſpirit of putrefied 
urine z Which, tho clear at firſt, is yet full of ſalt, and by Segrees 
changes to a yellow colour, ſhoots into cryſtals, and lets fall a red 
terreſtrial ſabſtance, very like gravel, or the matter of the human cal- 
culus ʒ which will again be taken up by the ſpirit upon a freſh re&i- 
fication. Whence it may be conjectured, that a diſſolvent for the ſtone is 
really contained in the urine it ſelf, which forms it. And doubtleſs the 
matter of the ſtone was once a part of the urine; and perhaps of its 
ſalts, which appear rather to generate than diſſolve the ſtone in the 
bladder. Sea; ſalt, without diſpute, will in a great meaſure prevent the 


generation thereof; but not abſolutely preſerve the body from it, as Hel- 


mont imagined. If urine be mixed with ſea- ſalt, nitre, vitriol, &c. the 
ſeveral parcels will, in time, depoſite a ſtony matter; but that the 
leaſt, to Which the ſea-ſalt was added. From whence it ſhould ſeem, 


that if any (alt could prevent the generation of the ſtone, it would be 


marine ſalt. To 
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Exhibiting the produttian. of SAL-AMMONIAC, by digeſting | 


aud boiling Urine with ſea-ſalt and for. 


1. oO ter parts of the urine of any ſoumd animal that drinks but little, diſs 
. 3. charged at the diſtance of twenty hours from feeding, add tuo parts 
of - ſea» fait, and one f 'wood-ſoot ; digeſt them together for a confiderable time 
in a warm place; and afterwards gently diſtil the mixture in a glaſs retort, 


with a ſad heat, till the remaining maſs becomes almoſt. diy; diminiſhing the 


1 


Are towards the end of the operation, to keep the matter from ſubliming : then 
| | To take 


Pypcgſſes pow Animals. 
tabe out the remaining maſs, beat it to powder, and ſublime it in large veſſels, 
with proper degrees of beat, into glebes, or himps, which are called by the name 

. - noi 4s wel 6k 5M entiel 
tiſed in Europe, and particularly at Venice, as alſo in many parts of Aa, 
as Alexandria, Cairo, &c. where it is made in a large quantity, and to 


2. This is the common method of preparing, fal-ammoniac, as prac- Its rationale. 


great advantage, becauſe they there have plen animals, and par- 
ticularly camels, which drink but very little; tho the ſame end may, 


in good meaſure, be anſwered by a longer digeſtion; herein the u- 
rine acquires an alkaline nature, and x. oo ſea-ſalt is attenuated and 

ows acid; which thus form themſelves into a third kind of compound 
falt, that in effect is ſea- ſalt volatilized. In this proceſs we are there- 
fore to take the urine, which is the baſis; for an alkali, and the acid 


of the ſea - ſalt for the fixer, whereby a new ſemi- volatile, neutral ſalt 


is ad length compoſed. + The ſoot is added only on account of the 

copious, volatile, acid, or allaline ſalt it eontains; as we formerly faw 

in our proceſſes upon vegetables, particularly thoſe performed on'vignum 
e 36 eee e I 


vite, and muſtard-ſeed. tb Ut 35519 


3. There are reckoned two kinds of gal- ammonĩac, the natural and Irs 1 
artificial. The artificial is that already deſcribed; and Diaſcorides gives 77” 


us an account of the natural, which is found in Lybia Orenaita near 
Egypt, in the place where the temple Was buitt to Jupiter Ammon; from 
whence it is called Sal Ammoniacus, and by Diaſcoridor, Su Orenaicus. 
This temple was formerly very much frequented by ſtrangers of Alb coun- 


tries; who rode thither upon camels, a kind of animal remarkable for 


their long enduring of thirſt. The truth is, they are wonderfully formed 
for making very long journies, without ſtopping to drink by the way; as 
being naturally provided of three or four receptacles near the ſtomach, 


with each its proper ſphincter, in which they reſerue part of the water 


they take down at once, to be ready, as their occaſions, in paſſing over 
ſandy deſarts, ſhall 3 for by this contrivance they have always 
ATR in readineſs Ju to moiſten their mouths 1 ark and 
their drivers encourage this action in them, by rubbing their mouths 
with Tea-ſalt three In four e in t N 5 RD welt paſs 
three or four days without drinking. When thus, after a tedious jour- 
ney, without any other opportunity of coming at watery theſe abimals 
arrived at the temple; their urine, which they there plentifully diſ- 
charged in the ſand, being already, as it were, digeſted by the heat 


of their bodies, was farther concocted by the rays of the ſun, and made 


to ſhoot into ſaline glebes, or lumps; Which being aſterwards found 
in this place by future pilgrims, they called it ſalammoniac So thiat in 
reality, this is not a native, as it has been ſappoſed, but rather an arti- 
ficial ſalt, prepared much after the manner of our preſent proceſs. And 
this account of the thing is fully confirmed from hence, that the like 
ſalt is found in ſtables or ſtalls of camels; but not at all near the ſpo 


where the famous temple ſtood, ſinoe it has ceaſed to be ſo much fre- 
1 e N | quented. - 
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quented on religious accounts. But how it ſhould happen that ſal-am# 


moniac is at this day like wiſe found near vulcano's, or burning moun* 

tains, ſuch as Ætna and Veſuvius, after their eruption, is not ſo eaſy to 
fſfay. This is certain, that upon examination, the ſalt found in fach 
places, and ſometimes under · ground, appears to be entirely of the fame 
nature with that of our preſent proceſs. » 2» 
tee, 4. Sal- ammoniac, by being diſlolved in water, boiled, skimmed, filtred, 
ome prep<r®- evaporated: to a pellicle, aud ſet to ſhoot in large veſſels, will be con- 
3 verted into a pure white ſalt , of a moſt ſubtile, penetrating, and ſtimu- 


lating: nature, capable of paſſi 
, in the body. This ſalt wonderfully mixes with the animal fluids, and 


becomes apperitive, ſudorific, and perſpirative: on which account it is 


the quantity of à dram, or four ſeruples, for a doſe, diſſolved in wa- 
ter or wine, it ſurprizingly cures quartan agues, in ſuch conſtitutions as 
are free from ſeirrhoſities, and a hectic; otherwiſe it commonly in- 
creaſes the diſtemper. Indeed it is an excellent medicine both in acute 

and chronical difeaſes ; being a benign ſalt, much gentler in its 


but not tending. at all to an alkaline nature, and ROC diſſolving 
the blood. Galen has well obſerved of it, that, being 


lent commotions therein; for which reaſon it may be exhibited to 
greater advantage in many diſeaſes, where the body cannot bear to be 
diſturbed. Whilſt it diſſolves in water, it gives an intenſe degree of 
cold thereto, and little inferior to that of ice itſelf: ſo that any liquors 
Plunged in the ſolution, may be rendered extreme cool, and potable 


* o * : 
with pleaſure, in the violent heat of ſummer. 
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I acid liquor, and no nt of efferveſcence will appear. Then to ano- 
ther parcel of 'the ſame ſolution, add the ſtrongeſt alkali, whether fixed or uo- 


Fore. was ſcentleſs, will now'-in an inſtant exhale a ſharp, volatile, alkaline, 
cauſtic vapor. like that of putrefied urine. » | 12 Ot 


either. Urine, left to it ſelf, we know would: putrefy ; but when 


Formed into this kind of ſalt, it neither putrefies nor appears ſo h 
5  * This'is the common method of purifying Jab um moni: 
„ e PR Os _ „ e 1 


11 | og thro? all the viſcera and canals of the 
1 body, the nerves alone excepted ; and powerfully reſiſting putrefaction 


Famed for an admirable febrifuge ; being given before the fit, in 


ration than foffil ſalts, and nearly of kin to that of our own bodies; 


| a leſs ſpe- 
_ cific gravity thau ſea- ſalt, it dilutes the blood without raiſing any vio- 


wing that SAL-AMMONIAG is neither acid nor altaline. 


| Matile, and ftill there will no motion or ebullition be made; but the ſalt, which be- 


4¹¹ H. 2. It is ſomewhat ſtrange in this expe! iment, that ehe ſal-animonide. - 
| tho compoſed both of alkaline- and acid parts, ſhould afford no ſigns of 


. » * $ 
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"Proceſſes upon Animal. 
as alkaline; which is an inſtance of the virtue that ſea - ſalt has of pre- 
ſerving the animal fluids from corruption. _ 5 . 
, IK Es 
Sewing the method of purifying 8 AL-AMMONIAC by ſub- 
limation ; in which the flowers turn neither alkaline nor acid, 
but fill retain the nature of that ſalt, _ a 


1. 4 "RIND a proper quantity of well dried ſal-ammoniac to fine powder, The proceſs, . 

QI put it imo a lou cucurbit, with a wide mouth, and lute on 4 ſuitable „„ 
head, in the common manner: bury the glaſs in a ſand- furnace, almoſt up to 
the head; and gradually — the heat to the higheſt that can be given in x 
ſand, and all the ſalt will riſe in uhite fumes, and fix it ſelf, like ſuow, in 
a white glebe, to the fides. of the head, except -a ſmall. quantity of grey or 
blackiſh feculent matter, that remains at the bottom of the cucurbit ; by which . 
means the ſalt will receive no mauner of change in its nature, as to acid or al- ; 


kali, but only be made more pure and penetrative., 5 
2. Hence we ſee that ſal- ammoniac is of a nature between fixed u, «ſes. 
and volatile; being. almoſt totally ſublimable by a ſtrong heat, tho not 
capable of being raiſed by a ſmall one. And tis very remarkable, that 
in this. proceſs it is not analyzed, nor ſuffers any diviſion of its parts 
but riſes again entire into. ſalt, Without affording any oil or ſpirit, or 
becoming of an alkaline. nature. And this laſt. property is what alone. 
diſtinguiſhes it from the genuine animal: ſalts, which conſtantly turn alka= * | , 
line by the action of the fire; whereas, tho-ſal-ammoniac were ſublimed a 
thouſand times over, it would gradually become more pure and pene- 
trative indeed, yet never of an alkaline nature; W : 
its being totally volatile or ſublimable, remain the ſame unchanged. 
ſal- ammoniac it was at firſt. And this has occaſioned the chemiſts to 
call it Aquila alla, the white eagle, in alluſion to the bird which car- 
ried Ganymede up to Jove; its wings, to ſpeak in their language, that is. 
its particles, which riſe in ſublimation,” carrying up the particles of 
any other bodies, and even ſuch as are metalline, mixed along with _ 
it. Pis likewiſe-rermed the hand or peſtle of the.chemiſts ; becauſe it 
ſubtilizes, or grinds, the parts of the bodies ſublimed therewith; as 
WL . evidently in Lapis Hæmatites, which is ground exceeding fine, or 
reduced to flowers, by undergoing this operation, along with it. And 
if even gold, the calx of vitriol, tho ever ſo long calcined, or the moſt 
fixed bodies in nature, be ground with this ſalt, it will preſently ren- 
der them volatile in the fire, and make them ſublime; and hath this 
good quality belonging to it, that, being neither acid nor alkaline, it 
may eaſily be ſeparated or waſhed away from any of thoſe bodies that are 
ſublimed along with ir. The character whereby the chemiſts generally 
denote it, is ſuch as exactly FN the figure of its dryſtals, 8 
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Erbibiting the manner of obtaining a moſt fiery, volatile and 
penetrating Spirit from SAL-AMMONIAC mixed with 


* "Y | dry air, ſpeedily grind them ſeparate to fine powder, then preſently mix thent 
together; and at that inſtant the moſt fiery, volatile, cauſtic, and piercing vapour 
hitherto known will fly off from the mixture ; being exceedingly like to that which 
riſes from the mixture of inſpiſſated urine and quick-lime. ve ibis mixture 
be direftly diſtil d, with a proper addition of water, in a well luted retort and 
receiver, by ſlow degrees of fire, it will yield a wonderfully ſharp and volatile 


 Hiquor, which, tho violently cauſtic, is ſcarce at all of an alkaline nature. 


tained in an open fire till it melts, may afterwards be run into glebes, and pre- 
| ſerved as a kind of phoſphorus ; for it uill ſhine in the dark, and afford 
Parks of fire by percuſſion. But it muſt be kept from the air, to make it con- 
hee , / OOH 7h ge 8s OH ORE SE 


2/e of the pre« 2. The ſubtile ſpirit, obtained by this proceſs, proves violently pungent 


and ſtimulating to the nerves; for which reaſon it is very uſeful in all 
* | . lethargic, apoplectic, or epileptic caſes, or where the ſpirits are to be 


77 


ateſt caution; for if a perſon, not affected in this manner, were to 
x Bn: the vapour of this ſpirit at his noſtrils, it would inſtantly ſtrike 
him to the ground, like thunder; and either ſuffocate him, or by 


ſeizing upon and corroding the tender membrane, or veſſels of the lungs,. 


ſuddenly cauſe a peripneumonia, or elſe an inveterate cough for life. | 


a r \ 


CCC 
Shewing that. 4 fiery Spirit, and 4 volatile alkaline Salt are ob- 


. Fainable from SAL-AMMONIAC Y means of fred 


1 


allali. 


Br pre. Pee dee e f fant of bot eee, aid feed a — 
L. kali, or: ſalt of tartar, ſeparately, to fine powder, in cloſe veſſels, with- 


don admitting any moiſture to come at them; afterwards mix them ſpeedily. 
| ; together; and from: theſe two ſcentleſs bodies there will immediately ariſe a fiery, 
. \ volatile, cauſtic, alkaline, and ſtrongly odorous vapour, like that which aroſe- 


Hum the mixture of inſpiſated urine and fixed alkali; Et HEY, 


TY} 158: 


Dee proceſs, 1. FAKE equal parts of the fowers of ſal-ammoniac, the production of 
| the preceding proceſs, and good ſtone quick-lime; and in a dry mortar, and 


(3.) The remainder, after diſtillation, being put into a crucible, and de- 


ſuddenly rouzed or recalled ; but it is always to be employed with the 
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| Proceſſes upon Animals. _ 


- ſame manner, be caught, and condenſed into a liquor by proper veſſels.” (2.) The 
mixture being put into a cucurbit, and diſtilled very carefully aud artificially, 
with a large and well luted receiver, in a ſand-heat, there will aſcend 

2 dry, white, or wonderfully volatile ſalt, in appearance like to the flowers 
of ſal-ammoniac, but wiolently cauſtic aud alkaline. (3) If a quantity of wa- 
ter, equal to that of the ſal-ammoniac, be added to the mixture, and the . proceſs 
carried on as above-mentioned, there will ariſe a dry, volatile ſalt ; "which; 
as the operation is continued, will, tho it be a pure ſalt, without -earth, oil, 

or acid, be diſſolved down in veim, like oil, by the ſ.bſequent phlegm, into a 
liquor commonly called alkaline ſpirit of ſal-ammoniac. | 


* 3 | | : | * 
2. The ſalt obtained in this proceſs, is ſo exceedingly volatile and pene . of the pre- 


Or 
trative, that it is ſcarce poſſible to keep it in a glaſs, tho ever ſo cloſely tw ; 
ſtopped with cork and bladder; nothing but a glaſs ſtopple being able to 

_ withſtand it. It will every grain exhale e away thro* the leaſt 

imaginable crack or vent; or, if the air gets at it, immediately melt in the _ 
veſſel. It is ſo violent a cauſtic, that if applied to the skin, and covered 
with a bladder to prevent its being ſuddenly exhaled by the heat of the 

bodgg. it will, in the ſpace of a minute, eat into and mortify the part. 

If, upon occaſion, it be deſired ſtill ſtronger, it may be made entirely of : 

an igneous and perfectly cauſtic nature, by ſubliming it once or twice with e ng TE oh 

freſh ſalt of tartar; by which means it may be made ſo ſtrong, as inſtantly. ; 
to deſtroy a man by its ſcent : for its vapour thus ſeems perfectly to 
condenſe or ſqueeze the lungs together, ſo as to hinder their expan- 
ſion, and render their recovery difficult even by the uſe of the ſtrongeſt 
ſpirit of vinegar. And for this reaſon, its vapor is to be very cau- 


N 


tiouſly avoided in the preparation. 


e i nm. 
Exbibitin 7 the pref aration of” Sylvius's Febrifuge Salt, from the. 
; mn of the preceding proceſs ; or the regeneration of Sea-Salt 
from SAL-AMMONIAC. . _- : ne” 


1 HE N all that is volatile in the ſubjef# of the preceding proceſs, has The proceſs. 
| been driven over by the violence of the ſand-heat, 'a dry maſs of | 
a fixed ſalt will remain at the bottom of the glaſs ; which being put into a cru- 
cible, fuſed in an open fire, diſſolved in water, filtred, evaporated to a pellicle, 
and ſet in a cool cellar to ſhoot, will afford cryſtals of a cubical figure, having” 
 - the pungent taſte, fixedneſs, and colour of Jea-ſalt, as alſo the power of 4 
ſolving gold, when mixed with Aqua fortis or ſpirit of nitre; that is, cryſtals 
of genuine ſea-ſalt- * F fm. 
2. The Tea-ſalt thus regenerated, is called by the name of Sylvins's Medi-inal aſe 
febrifuge ſalt, becauſe he is ſaid to have uſed it, as a ſecret, with great TOY ne 
ſucceſs in the cure of intermitting fevers; and for that purpoſe, pre- 
ferred it to all other ſalts. 5 was to give it in the quan- 
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3 3. We learn from the preceding proceſſes, that ſal-ammoniac confifts 


of the . 1 * of a volatile, animal alkali, fixed by the volatile acid of ſea-ſalt. But 


g of the fixedneſs and other properties of ſea-ſalt ; that is, the 


ſea - ſalt of the compoſition will be . thus the ſpirit of 


and again of ſetting. it free and making 5 e Upon the whole, 
imilitude de 


cots ſublimations; both of them in 
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HAT we might have a juſt chemical hiſtory of the animal kingdom, er e. 

it was neceſſary firſt to examine that fluid which begins to rective — 1 Gong 
an animal nature, without having perfectly attained thereto; and this, we 5 
ſaw was milk. In the next place, we were to make our experiments upon 
that animal liquor, which, by having undergone repeated circulations in 
the body, wasarriv'd at a perfect animal ſtate; but which, if long derain- 
ed in the body, would become noxious, or prejudicial thereto. It is now 
in the third place, incumbent on us, to inquire into the nature of thoſe 8 
juices which are not only moſt completely animal, but ſo wholeſom, as that 
they may fafely be detain d in the body, and conſtitute the parts thereof, 
without prejudice. to any of the faculties, whether animal, vital or na- 
tural: and this is an inquiry of ſingular ſervice to let us into the knows 
ledge of animal nature. We are, therefore, next to ſind, for the object of 
our ſucceeding experiments, ſuch a perfect animal fluid as is no way excre- 
mentitious, but may be ſeparately collected without any heterogeneous 
parts, and certainly known to afford the matter for the formation of all the | 
parts of animal bodies, both liquid and ſolid... And this fluid we have from 
the oviparous claſs ;'it being no other than the white, or pellucid part of 

the egg wherein the yolk appears to ſy im. All the parts of a chick, as 
the blood, fleſh,” bones, &. are form'd out of the bare white of the 5 
egg; for nothing but this is conſumed during the time of the incubation 5 
of the hen: the yolk all the while remaining entire, and ſerving as the 
placenta, which appears to be vaſcular, or to conſiſt of a number of veſſels, 
to prepare the white, and make it a. fit nutriment for the body of the 
chick. It is, therefore, an elaborate, and abſolutely. finiſh'd liquor, won- 
derfully defign'd by nature to compoſe all the different organs of the ovi- 
parous tribe of animals: ſo that in order chemically to diſcover the na- 
ture of animal bodies, we cannot have a more propet᷑ ſubject for our e, 

riments than this liquor, which is wholly convertible into their ſubs: 

tance, except that ſingle point, or ſpeck thereof, which proceding from 
the male, lays the firſt rudiments of the fœrus, and without which no 
young is ever excluded. By the examination of our ſenſes, the white of 


* 


0 


eggs appears to be à viſcous, mild, unactive, inſipid: inodorous liquor, 7 
capable of mixing with water; but incapable of cauſing pain to any part 
of the body, even the eye it fel © Ei 
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Shewing that the WHITE of EGGS ii neither alkaling 


bk. ot 


+ - 4d. „ ae : err 7 8 ; « a 5 i; 7 K 4 5 : 8 * 5 17275 1 ; 775 5 5 7 E 1 25 a 8 2 f 8 E 4 5 A 1 5 "Ws 
: * $5.4 6 43% 5 e e N T S 23 * PE its S „ N I 
The proceſs... 1, ] ET fall any proportion of a known acid, as oil of vitriol, &c. tho ever 


ſo ſtrong, upon the white of an egg, contain d in a proper glaſs, aud it 
will cauſe no rn or ebullition therewith; and conſequently, it is no alkali. 
. - Upon another parcel of the white, let fall am quantity of a' known alkali, as oil 
| of tartar per deliquium, and this likewiſe will cauſe no ebullition ; conſequently 
the white is not an acid. Nur will it manifeſt am fin, of either,” by the other 
known experiments allowed to diſtinguiſh acids and alkaties. 
2. The oil of vitriol indeed will cauſe the white of the egg to appear 
of a ſomewhat thicker conſiſtence than it did before; and the ſame Will 
happen in the blood and its ſerum; tho without the leaſt efferveſcence. 
But if theſe animal fluids were either acid or alkaline, fo far as, by the 
mixture of their oppoſites, '' to cauſe ſuch an ebullitien in animals, as 
would, for inſtance, be made by mixing two different parcels of the liquors 
of our preſent proceſs together, their bodies would be burſt to pieces 
ann ß SR 
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Shewing that the recent WHITE of EGGS. diſſolves with 


4  @. gentle beat, but concretes with a ſtronger. 


1. DAC E the white of a new-laid egg in a very gentle heat, ſcarce 
I i exceeding that of a healthy human body, and it will gradually grow 
thinner and thinner, till at length it totally liquifies, and becomes almoſt like urine. 
(2.) Expoſe the 'white of another freſh egg to twice the fornier heat, or one equal * 
to that of boiling water, and it will immediately, without any © conſiderable e 
Halation, be hardned or concreted into a white, opake, dry, viſcous, fil maſs, © 
inodorous, infipid, and not without difficulty to be reſotv'd again. 


y 9 8 (a.) When a hen firs upon an egg incapable of affording a chick, the heat 7 


af her body, which is much the ſame with that here firſt made uſe of, gra- 
- dually liquifies the internal part thereof, and turns it to a fluor, which at 
length becomes of a putrid nature, like digeſted urine ; whilſt, on tlie 
other hand, the ſame degree of heat, 3 diſſolves down the White 
ol a prolific egg into fit nouriſhment for the chick. But if the heat were 
conſiderably greater, we ſee by our preſent proceſs, that this effect would 
not be produced; for the white would then be concreted, and become inca= 
pable of nouriſhing the embryo. And that this alteration in the conſiſtence 
of the white of the egg cannot be owifif*to any evaporation of its humid 
parts, is plain from hence, that the ſame thing would immediately hap- 
75 8 ES pod 75 75 . pen, 
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pen, if the egg were plunged entire, with its ſhell, or only the white, in- 5 
to boiling water; and this is likewiſe the caſe of the ſerum of the blood, 
and other juices of the human bod. IR Ag „%% OT» 
3. Here we are taught, that there is a ſurprizing difference, as to the 144. __ 
effect, between the action of different degrees of heat, upon the ſame „ 
animal liquor; and no leſs than that of fluidity and firmneſs : whence it is 
_ eaſy to account for the good effects produced by the application of warm 
cataplaſms, or fomentations in tumors and other caſes of chirurgery; - 
and for their bad ones, when they are apply'd too hot to the part, Warm 
fomentations may diſcuſs and reſolve the concreted or coagulated juices; but 
ſuch as are ſcalding hot, may eaſily confirm the tumor, or, if ſeated in a 
glandulous part, turn it ſchirrous; that is, into a ſubſtance that will not 
eaſily putrefy or diſſolve. Water that is made a little hotter than 
the blood of perſons in a fever, will ſoon thicken the ſerum and other 
animal fluids, and make them concrete. And it is certain, that a violet 
degree of heat is very pernicious to the human body; as occalioning grie= ' : 
vous obſtructions or polypus's therein. And of this we have daily in- 
ſtances in the blood of thoſe who labour under any inflammatory, or hot 
diſtemper: ſo that their opinion is the direct contrary to truth, who aſſert, 
as ſome phyſicians do, that heat, in general, reſolves and attenuates the ani- 
mal juices; "whereas any conſiderable degree thereof will certainly thicken, : 
and make them viſcid: And thus, tho it be generally ſuppoſed that hot 
water dilutes and thins the animal fluids; yet, if it be drank more than 5 
blood - warm, the truth of the aſſertion may juſtly be queſtioned, © 


N TE 


Shewing that the recent W HITE of EG GS ir concreſeible im: 


1. DU the crude and liquid white of a new-laid egg into a quantity of pure Th recen _— 
alcohol of wine, in the cold, and it will immediately concrete, or coagulate, „„ | 
as by the heat of the fire, or boiling water; the coagulation of the parts. 155 oF” 
proving the ſtronger, the more intimately the alcohol is mixed with the white : and 
thus it may long be preſerved in a ſtate of incorruption. c „„ 
2. Here we learn the natural effects of a fine, vegetable oil, upon the h- medicinal! - 
matter whereof all the parts of an animal body may be form d; whence . 
we may ſee,” how it comes to paſs, that ſpirit of wine is ſach an imme 
diate ſtyptic, and anodyne, as we: find it in eaſe of hemorrhages, and 
punctured nerves; why pure wine uſed by way of fomentation. has the 
wer of diſcuſſing tumors, whereas pure alcohol would make them 
hirrous; hy alcohol injected into the veins is ſudden death; and, 
whence it happens, that being drank, it is obſerved by medicinal writers 
to have been of the nature of 5 and proved ſpeedily mortal. For 
thus it coagulates the blood and other animal juices, and inſtant! at 
eo race aaa be = 3 © obſtructions; 3 
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_ obſtructions in the veſſels ol the body. Thoſe phyſicians then are greatly f 
miſtaken, who take pure alcohol for an attenuating and reſolving liquor, 


that volatilizes all the animal fluids, and renders them the more perſpi- 


rable. On the contrary, it is frequently found to harden and condenſe 
them, as appears particularly in the caſe of ſwell'd and indurated breaſts; 


Confirmed; with 
11 uſe. 


duced to an oil. Hence it is manifeſt, that the ſalt, ſpirit, and oil 


ve may 
body may be compoſed, has naturally nothing in it that can be called of 


which being fomented with ſpirit of wine, or Hungary water, in hopes 
of reſolving the tumor, thereby become more hard, and cancerous. 


« 
* 3 I * 


x ; A 
+ kg " 
OWE 


T 
bo 88 that the water gained from the WHITE of recent 
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EGGS, & gentle diſtillation; is neither acid, nor alla. 
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RS a ſufficient quantity "of ' the white of freſb· laid eggs, in water, to a 


hard couſiſtence; then commit it to a retort, placed in balneo mariz : gen- 


ty diſtil it till it becomes almoſt dry; and there will come over a very large pro- 


Portion f a wolatile water, that has | ſcarce any ſcent or taſte, unleſs it inclines 
a little to fetid and ſulphureous; and neither of an inflammable or ſpirituous, 
an acid, or an alkaline nature, as will appear upon the N.. lee 

2. If the White of eggs, after: it is boiled, be ſuffered to remain for 
any conſiderable time, even in the open air, without heat, it will diſtil, 
or again reſolve as it were, and ſuffer a very great diminution in its 
quantity, ſo as at length to appear in the form of a thin pellicle, almoſt 
like paper; and if the water be collected in proper veſſels, it becomes 
an admirable ſolyent for bodies otherwiſe very hard to diſſolve; ſo that 
even gum-hedera, or the like ſubſtances, are by means thereof eaſily re- 


are more fixed in the white of eggs, than the phlegm or water; which 
Ten upon examination to contain no latent alkaline, or acid ſalt, 
airly conclude, that the fluid whereof all the parts of an animal 
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05 Shewing. that the WH1 T E of EGGS, by 4 ſtrong diſtillation, 
1 affords. an alkaline ſpirit, aud ſalt, two kinds of oil, and 
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1. F the remains of the preceding proceſs be urged with/ proper degrees of fire © 
I # a ſand-furnace,” there will firſt ariſe a yellowiſh ſpirit, which by recti- 
featicn affords a large proportion of dry, white, volatile, alkaline ſalt. Upon 
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ER effec upp Amar. 209 
increafing the heat, there will aſcend: a \ copious, alkaline-ſalt, together with a 
light, jetid, gold: coloured oil; and laſtly, with a violent heat, one that is groſs, 

thick, black,” and ſtrongly ferid; a light, black, ſpongy earth remaining at the 

bottom of the retort, and, by-\calciuation, in an open fire, affording. no fixed 

ſalt, but becoming white and inſipid; tho it can never, by any art, be perfettly > *© 


2. Hence we learn what ſurprizing alterations different degrees of 1. »/e. 
heat can bring upon the ſubject matter of animals; and may conclude, 
that volarile falts never, in their own form, naturally exiſt in animal 
bodies, whilſt they enjoy a {tate of health; and that the heat required 
to render them volatile would. firſt. deſtroy the BO: Ti. 
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N a quantity of the white of recent eggr into a tall glaſs, and, with The proceſs 
I #' gentle heat, not exceeding that of a healthy” man, © digeſt it for a 

few days, and it will gradually become more fluid and tranſparent, and after- 

wards begin to ſmell ie and alkaline, till, at lengthy" it will not coagulate at 

the fire, but make an efferveſcence* with acids, exattly libe patrefied urin 
and'if it be now diſtille, it firſt' affords an alluline, wolatile, ſpirit; inſtead of the 

infipid water it would yield before digeſtion ; and if the operation be continued, 

it will proceed in every reſpett as the diſtillation of digeſted urin mee 


2. A ſingle grain, or even half that quantity of this putrefied ſub- ur uſe. 

ſtance, being taken into the body, will, like the ſtrongeſt poifon, pre- 

ſently cauſe a violent nauſea, vomiting; and eructations, a fever, a diar- 

rhœa, c. as Bellini tells us he has tried. And I my ſelf have more than . 

once ſeen it given, without the knowledge of the perfon who took it; | 

and then alſo it has had theſe terrible effects: which, however, are 

immediately ſtopped by drinking any acid liquor, as vinegar, the juice 

of lemmons, c. Even the ſcent thereof may, by a longer digeſtion, be ban att 

made to do the ſame; Having once continued the i IE for the ſpace 

of eight days; and then coming to handle the glaſs, I was immediately 
ſeized with à very violent nauſea, vertigo; horror, anorexia, &. And 
hence we may readily account for the origin of abundance'of- diſeaſes. 
Thus, for inſtance, it is no wonder if the bile, by ſtagnating, as it 
ſometimes does, that is, by digeſting in the warm human body, re- 
ceives ſuch a change as to produce the cholera morbiu, with the nauſea, © 

vomiting, and other rie vous ſymptoms! wherewith: it is ſometimes at- > 
_ tended; The ſalts of animal bodies, however, never become of an al- 

kaline, or pernicious nature, but by heat, digeſtion, ſtagnation, or putre- 

faction; which latter is the conſequence of ſtagnation; and never happens 

without it: but when once they 3 or alkaline, the * 
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tho patient is immediately endangered, by a gangrene) imortification; 


pl np mages a the like. And whether the plague, the ſymptoms where- 
of ſucceed each other ſo faſt, be not owing to ſome ſuch cauſe as this 
is a proper ſubjea of inquiry for phyſicians OO 4? 
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of a healthy human body, which repairs the daily waſte of all its 
parts. And this is no other than the ferum of the blood; or to ſpeak 


more accurately, ſome: very ſubtile liquor . from it; which not 


being obtainable, we take the ſerum it ſelf. There can no doubt 
be made, that the body is ſupplied and nouriſhed by means. of the 


arteries; whilſt the ſerum paſles not only thro” the ſame, but likewiſe 
thro” the lymphatics, and the: ſmalleſt canals, wherein the action of 
nutrition is require... e as 8 
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S bewing that the SER UM of te BLOOD is either acid 
3%) 8 


ſtrongeſt acid, and it ui make no manner of efferveſcence therewithy 


but Tie | perfettly quiet, or without wifible motion · To another parcel of the. 


fame ſerum, : power © any .the ftrongeſt alkali, and in like manner no Aus of 
ebullition will appear. © Whence it is certain, that the ſerum, of. human -blood 


naturally participates neither of an acid or alkaline nature. 


*. — and' 2. In like manner, if all the chemical methods ef examining alkalies 
1 . and acids were applied to the ſerum of human blood, they would never 
diſcover the leaſt ſigu of either therein But when the ſerum is freſh ex- 
tracted, it has ſomewhat of a nauſeous yet not fetid odour, like the ſcent 
_ of recent urine 3 and this is the natural ſmell. of the: fluids of our bo- 
dies, when in their moſt pure and uncorrupted ſtate: When that vio- 
tent” acid, oil of ritriol, is added thereto, it becomes thicker. and 


. : 


Inrroduitionte THE next animal fluid to be choſe for the ſubje& of our exami- 
2 biſtory 6 tbe L nation, is that which we know, by certain experiments, made in 
] the yy bw 4 ae part of medicine, to be the fole, nutrimental matter 


fluids which flow thro? all its veſſels ; but the craſſumentum, or red part 
, of the blood, flows thro! no other veſſels than the larger. veins and 


Be pr. „To proper quay of th ler ſerum of hun Beg, add ay the 


whiter 5. 


> "MY a 
4 «- w 
99 Rs 
8 * 1 Es 
; Et EN 
3 
* RY 
; * = 852 
AS 7 


whiter; but oil of tartar. dilutes or thins it, yet without exciting te ” 
leaſt conflict therewith ; tho when the two different mixtures are pur to; 
gether, a violent one will immediately be raiſed. In its natural and 
perfect ſtate, it is a tranſparent, viſcous, uniform, and almoſt inſipid 

fluid, neatly reſembling the white of eggs; bating for its being ſome- 

thing ſaline, on account of the ſea-ſalt uſed by mankind along with their © . 
aliment. If it was really an acid, as Hluius pretended, and by mixing 
Vith the alkaline blood, as he conceited it did, to keep up its circula«= 
tion; the oppoſite ſalts thereof muſt upon ſuch mixture raiſe a ſtrong 
ebullition, and efferveſſence in the body; and ſo produce either vio- 

lent, tumors, or à rupture of the finer veſſels, whereby life it ſelf would 
immediately. be endangered. And for this reaſon, we. may ſafely reje& 

his hypotheſis, together with thoſe of Willis and des Cartes, who feign'd 

ſuch kind of efferveſcences in the animal body, to account for the phæ- 
nomena therein. But it may be objected againſt our preſent experiment, 

that altho the ſerum, which has long been extracted from the body, and 


ſuffered to grow cool, may manifeſt no figns; either of à latent alkali, or 
acid contained therein; yet it may neyertheleſs contain them, whilſt hot 
and circulating in the body. To obviate this objeQion, I have made a 
vaſt number of experiments, with the known acids and alkalies upon the 
blood of different perſons, of different ages, and the different ſexes, 
ſome of them labouring under fevers, or other diſeaſes, as it came warm 
from the vein; but could never obſerve the leaſt mafks of any efferveſ@= © 
cence, or conflict. SE Sets 06 PS TOP OLDS WA LIE CF-OUG 

Ea” #1 # 


6 1 
„* SY. * # - s 1 1 r T wo * K 1. * F Fa 2 8 . 8 
v WE. g > T 3 . ; & #2 1 8 4 4 'F 5 1 13 5 2 1 
5 % % ; * 4 * F £ | - 8 1 % F — 4 + * 3:3 J 1 1 4 4 * WS T $5 4 15 HS 4 +7 4% E'S Y 
s 7 — 8 * * of * 8 * . 3 35 3 5 5 ; 4 


* _ & 


PROCESS Cu. 


Shewing that the SER UM of the BLOOD will putrefy 
a e By 2h nv long JIE 5+ 5 VE 


* 


* * 


1. DU any quantity. of the clear ſerum of healthy human blood into a The proceſs, 

T : cloſe, tall glaſs, and ſet it to digeſt in a moderate heat, not exceed- | 
eng that of the body ina ſtate ¶ health, and it will gradually become thinner, 
and ſoon begin to ſmell, cadaverous, and putrefy.; ſo that at length, in a few _ 
and make a violent efferveſcence with acids; and if now committed to diſtil- | 
lation, it immediately affords a quantity of alkaline ſalt, &c. exatiij like the EE 
digeſted white of eggs. 855 i one oh OO. 

2. If the digeſtion ſhould be long continued, as for the ſpace of ſeveral Its effets, of 
days, the matter, or its oil, might be thereby rendered fo jntolerably ene. 
fetid, as to make the operation dangerous; for the bare ſcent thereof 
would then be capable of doing much miſchief, even at a diſtance,” 

3. Hence we learn the effects of a gentle warmth upon the blood; and 7s «ſe in me. 
| ſee that this is a proper means to reſolve it, when coagulated; and by. 


making it finer, to render it fit 5 7 the (maller canals of the body, f 
oo = . e #377 l | FT vp 8 ade 5 hy 13 * "Fs + * re 


. 


here it would otherwiſe not enter at all, or cauſe obſtructions. And 
this proceſs alone will help us to cure and account for many diſeaſes of 
the human body. Thus the viſcous matter which lies like leather upon 
the extravafated blood of pleuritic perſons, may by a gentle heat be al- 

moſt wholly reſolved gain into ſerum :' whereas if it mould retain its 


tenacity whilſt it Was flowing in the veſſels, 'it would cauſe obſtructions, 


and be till more condenſed therein. So, likewiſe, in all inflammatory 


- * 
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\alcires, And, after chis manner may numberteſs orher diſtewpers be 
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Shewing that the SERUM of HUMAN BLOOD is con- 
"ereſeible withia greater heat. „ 


.. Ü—!f— 
ce 


and expoſed to a. degree of heat ſome- 


ved in a clean glaſs ſel at 
what greater than that it ſuſtained in the body; theu, without any confiderable 


-- exhalation of its thin, aqueous, part, or infipid. water, it will immediately loſe 0 


its tranſparency, and form it ſe 


4 


into a yellowiſh, viſcous, membranaceous, 


fl. glebe,. ſumewhat. like horn, ar . parchment, net eafily rgſelvabie air, ei. 
e * i TIDES BED PO TORE v ORG Tn BY OT T5 e 8 


* 


. This Sb hn alſo ſucceed, like that made with the white 
Aces if the ferum be put into hot water; for by this means, it 


23 


will | ; 
that it does nor coagulate for want of its aqueous parts: but if once it 


has been digeſted: or ſuffered putrefaction, it will no longer concrete, ei- 


tier by means of a dry heat, or a moiſt one. And, accordingly, it has 


| taind from a perſon of a. wealt, hydropical conſtitution. 


been found, that the blood of ſuch perſons; as have died of the plague, 
could not be made to concrete at the fire, on account of the putrefaction 


Which was then, perhaps, begun in the body. But, if on the other hand 
the ſerum for our experiment be extracte from a perſon ſoon after any 
violent exerciſe, it will coagulate much ſooner than if it had been ob- 


* — 


, or other: Bir when" tie bload - 
comes to be extravalated,” and ſtagnates in any part of the body, 


BET PLESK 


converted into ſuch a maſs as that above-mention'd:: which thews 


3. Hence 
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3. Hence we ſee the | Soares” x there is between the ſerum of the i: uſe is me. 

blood, and the white of eggs; as likewiſe the effects producible by fire 

upon the human body. And as an increaſed heat has the power of in- 
ſtantly coagulating! the animal fluids; it is a preſent and effeQual re- 

medy in Caſe; of the bite of a mad-dog, or other venomous animal; 

immediately to burn the part with a hot iron, applied, or rather thruſt 

deep into the wound. For, by this means the juices about the part 

being coagulated, and an eſchar produced, all communication of the 

poiſon to any other veſſels is ſtopp d; and thus the cure may be readily - 

eflected: not that the hot iron dra ws out the poiſon, as is vulgarly 

imagined; but renders the parts incapable of being penetrated or affe&t- 

ed thereby. And hence it is, that: the pain occafioned by burns, may be 5 
leſſened, or talen off by a fire, or a greater degree of heat than that 4 

which made them ; for this will coagulate the juices about the part, and . 

thereby render it leſs ſenſible of the pain. Thus a violent degree of 

heat, we ſee, deſtroys the parts of the body, or coagulates its juices; 

whilſt a leſs diſſolves anditurns them into ichor. And the like effect will 

et by motion, attrition, or an inereaſed velocity of the blood 

and zuicen, as well as by igire& heat... srßð gets 
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Shewing that the SERUM of HUMAN BLOOD. 3s coa- 


1. MI X a. quantity of freſh ſerum of human blood with cold alcobol of The proceſs... 5 
IVI wine, and it wil-inſtantly coagulate into a white, membranaceous, e! 2 

maſs, very difficult to he rc ſelued again, and capable, in that ſtats," of refiſt- - 

ing putrefaction for * ages. ; i 3 
2. In like manner, if che ſerum, or blood it ſelf. be digeſted, tho ever fo h. phypedt ans: 

long, with pure alcohol, it will not become fetid, nor ſhew'any figns of cor- e alt. 

ruption; for neither will its ſalts turn alkaline, nor its oils putrefy: which. 


| ſue, is very vor pus I have my ſelf digeſted them rogether-for the 


ZEE g's 


ace of ſix months, and found them of a grateful: odour at the end of 
chat time: and this may ſerve to ſhew us what a wonderful balſamic vir- 
tue there is in alcohol, which is plainly owing to its coagulating 5 
eiple. And on this account it is, that thoſe who are given to drinſt too 
freely of brandies, or ſpirituous liquors, are frequently affected with. ® 
poly pus 's, or obſtructions ariſing from the concretion of the blood. 
in the larger veſſels, the - palpitation, of the heart; the dropſy, dry 
eriſpy nerves, and other diſorders öf this kind, which prove ge- 
nerally mortal. Hence the wonderful effects of alcohol in ſpha⸗ 
celations and ſpreading gangrenes; a moſt: remarkable inſtance where= | 
| of occurs in the German tranſactions, where we find, that a very aged. 
woman, at the Hague, having a. violent ec * , | 
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uin, affords a water that is neither acid nor alkaline. 
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tte middle of her foot, up one half of her leg; and the phyFcians de- 
_ __, © elining to take it off by amputation, on account of her great age and 
inſirmity; they ordered, to ſtop the growing evil, the part to be fre- 
quently fomented with rectified ſpirit of wine; which Wers ſo ſue- 
ceſsful, that, to their ſurpriz e, it not only prevented the 


dry as it was, like mumy; upon which the woman recovered and lived 
for two years after, with her leg thus preſerved from farther alte- 
ration. And this relation may ſerve. to ſhew, that gangrenes are not 
contagious, or of a {ſpreading nature but by means: of the ichor, or 


corrupted matter which comes in contact with the adjacent parts. 
Hence alſo We may learn, that nothing can well reſiſt the growth of ani- 


mals more powerfully than alcohol; provided it be mixed with the ſe- 
rum, or that fluid which affords them their nutriment. And upon this 
is founded the method practiſed in Z7aly, and elſewhere, of procuring 
particular animals of a very little ſize. When they deſign this, . 


requently rub the animal over with alcohol, or ſpirit of wine; which 
meeting with the nutritious juices in the extremities of the veſſels, 
there gradually thickens or coagulates it, and thus increaſes the re- 


ſiſtance of the ſurface againſt the force of the liquids, which would 
otherwiſe ſtretch out the veſſels farther, and ſo increaſe the bulk of the 


animal. But alcohol is not the only thing that will thus coagulate the 


blood; as ws ſhall ſee hereafter. 
% Tc 
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rewing that the SER UM. of tbe BLO OD, bygentle diftit 


0 


The et. . bh E the: freſh and clear | ſerum of healthy human-blood, and diſtil in 
„ a lou glaſs,-with a very gentle heat, ſcarce exceeding that of the hu- 
man body in its natural ſtate, and there will come over almoſt five fixth parts 
of anexceeding limpid water ;' which if examined by all the known chemical trials, 


gives. no ſigns af res being either of an acid or alkaline nature; nor indeed of + 


containing. any ſaline matter or inflammable ſpirit ; a dry 'maſs remaining at 
the bottom of the receiver. CVVT 


* 


The do@rine it 2. Hence again we may be aſſured, that there are no volatile ſalts, or 


inflammable ſpirits, naturally contained in the blood; but that water, as it 
appears to be, is the moſt volatile part thereof. But if the ſerum ſhould 
participate of the nature of the chyle, as it poſſibly may in a lax or 


weak habit of body, where the natural powers are too feeble to effect 
a ſhorow change of che aliment; or if the chyle ſhould not be Well 


mixed with, but remain floating upon the blood, the ſerum might per- 
Hhaps afford an ardent ſpirit by diſtillation. But we here ſpealt only of 
perfect ſerum, taken ſrom a ſound body, at a due diſtance of time after 


arther ſpread- 
ing of the gangrene, but even. embalmed tlie black and mortiſied part, 


\ 


| feeding. ; 


Pmgſſes an 


ſeeding. It is alſo generally aſſerted, that the blood contains a copious 
volatile ſalt ; but none can be made to aſcend from recent ſerum, by 
the gentle diſtillation of our preſent proceſs; tho it may be forced over 5 ps 
che firſt in the following. We therefore venture. to aſſert, that Fr 
the moſt noble and moſt ſubtile part of the whole maſs of blood, is fo 
that which approaches nearer to the nature of water than of any other 
known liquor. This may ſeem a paradox, but experiments abundantly 
ſupport and confirm the truth there. 


eee e's eames» 
Shewing that the inſpiſſated 8 SERUM of HUMAN BLOOD ” 
affords, 42 | ſtrong diſtillation, a ſpirit, a volatile alkaline falt, 1 
1. A Sufficient -quantity. of the remainder of the preceding proceſs being The proceſs. 1 
+ | obtained, and cut into ſmall pieces, "ſo as-t0 fill two thirds of a * 
coated retort, gradually diſtil it in à ſtrong heat, and it will afford a large FE 
quantity of a yellow, unctuous liquor, called the ſpirit of human blood, and next 
a dry volatile ſalt that ſticks to the files of tbe receiver ; then, upon increafing 
the fire, a heavy ponderous oil will come over; all the lighter oil remaining mixed 
with the tuo other principles: here the operation is to ceaſe, otherwiſe p avs | 


8. 


human blood, in order to make Helmont's quinteſſence thereof, a1 
the remainder: with a very ſtrong fire; to try if I could gain any pho 


phorus from it, other buſineſs happened to call me away whillt the, 7 9 


kboratory, the 


. 


leſs, might otherwiſe have ſcorched the lungs, and proved inſtantly 
mortal; but it left behind it a very noxious vapour, exceedingly corro- 
ſive to the lungs. To avoid this danger, therefore, it may, when there 
is occaſion to continue the proceſs, be proper to perform it with a 
| yory large retort and receiver, and a very ſmall quantity of blood, or 


Pons authors who have mentioned the experiment. 7951 | 
u 2271 and 3+ From the preceding proceſſes it appears plainly, that there is a 


ne uſes. very great affinity-and ſimilitude between the ſerum of the blood and 


the white of eggs; and that the ſerum is really the nutrimental matter 
of the body, tho not immediately, but remotely. The whole chick re- 
; _ ceives- its nouriſhment and growth. from the. white of the egg; which 

"I Es is ſo attenuated and diſſolved down by the heat of the brooding hen, as 
; i rleadily to enter and 'paſs thro the fine and delicate veſſels of its ten- 

der body. In like manner, the ſerum of the human blood is ſo attenuated 

by attrition, or repeated circulations, and the heat of the body, as to paſs 

| _ - "thro? all its minuteſt canals, and become fit nutriment for it. But as 
. | by this continual circulatory, motion, ſome particles of the ſerum will 
| | neceſſarily be ſo far attenuated as to become ſharp and offenſive: to the 
body, nature has provided a particular organ, the kidneys, to diſcharge 
them, be fore they can have time to injure the curious ſtructure. Hence, 
therefore, we are given to underſtand the difference there is between 
the urine and the ſerum; and why the ſalt of the former is more ſetid 


than that of the latter; the neceſſity there is of a new . ſupply of chyle 


to the blood; and the immediate cauſe of death from a want of food, 

: | to farniſh new chyle, which is not required, upon its own account, by 

* 5 the body, but merely to repleniſh and dilute the blood, too much at- 
2 | _—_ ++ - tenuated and rendered ſharp by repeated circulations; whence; Iaitead 
| col repairing the tender veſſels, it corrodes them: ſo that perſons in this 

je : ' Rate commonly die apoplectic; the fine canals of the brain being firſt 


| N * 
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SOLIDS © 


be tote, I analyfis, and principles of the animal fluids, our method next re- 
— quires us to examine ſuch of the animal ſolids as are moſt ſimple, pure, 
ry, and clear of the mixture of any heterogeneous matter; ſuch are the 
. bones, well freed of their fat, horns, hoofs, nails, hair, teeth, &c. And 
| | - this we ſhall-perform in one general example, which ſhews us the re- 


tulle of « larger number, ſeyerally performed upon theſe particular parts of 


PR O- 


This caution ought by no means to have been omitted by thoſe 


-HEMICAL HisT oRY of the ANIMAL | 


ee, TFAVING, in a few ſele& and general examples, ſcen the nature, 
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Shewing that the principles of the ANIMAL SOLIDS- are. - 
| the ſame with thoſe of the animal fluids, by an example in | 
the analyſes of human lone. 


* 


„PEI en, thirds of a. retort ub ſmall pieces of widiſtempered human Te nm 
I one, which to appearance. has hoſt. all its "moiſture, or is grown per- Ts | 
feftly hard, ſalid, white and dry ; Jute a large receiver to the "retort, in the 
common manner, aud in a ſand furnace apply proper degrees of fire ſucceſſively, and | 
there, will, come over firſt a very large proportion of an goo water. - (2.) Upon | * 
iucreafing the fire, white fumes will ariſe, aud fill both the veſſels, and trickle E 

down, in veins like oil, into a. ſharp, 771 _alkaline ſpirit,” which'by rectification 

ina tak dla may be ſeparated into phlegm, volatile ſalt and al 6 Af. : 

| teruards, a yellow, or white, dry, wolatile, fetid, Tharp, bily ſale, aſcends, and | 


* 


flicks to. the fei of the receivers. and by degrees tin of @ beds call, ae. S 
cording to the quantity of oil that is mixed along with it. (4.) A light, vola- 
ile, fed. yellow, and very fluid oil, comes aver next. (5 Aud at length, the 
fire being increaſed to the height, a ponderpus, Ih black viſcous oi, will 
ariſe,, aud. generally fall to the bottom of the ſpirit, if left in the receiver. 
(.] hat noi remains at the bottom, -is g. very black, ſhining matter, com- 
poſed f oil and earth, intimately. united together; which being calcined in au 
open fire, falls, entirely into white, inſpid aſbes, without affording the leaſt un 
"2. The, productions dad phenomena of the proceſs will be gisch the gu, 


4 


* 


7 
* 


+ 


ſame, whatever. animal | ſolid is made choice of for its ſubje& ; but ; «nd Mn 
bones thorowly dried, or the hoofs and hair of animals, ſeeming to con- f le. 4 
tain leſs blood, or fluid matter than the fleſh, or other parts, are the * 
moſt, unexceptionable, and fitteſt for the purpoſe; there being the leaſt | ne 
ſuſpicion, that the extremities, or hardeſt parts of the body, which ſeem | 
almoſt deſtitute of veſſels, ſhould contain ſuch a l of pure water . 
as is obtained from them by ſuch treatment. And even the dryeſt animal 
ſubſtances will reſolve, as Well as the blood it ſelf, by diſtillation, and affor ag —_— 
it; tho not in ſo great plenty as the more ſucculent and recent. Wheance © =” 
we have a very clear proof, that water may be intimately united wi  -© = 
the parts even of dry ſolids, and greatly contribute to compoſe them 1 
have frequently diſtilled -hartſhorn, which had been kept dry for ſeveral I. 
years, yet at fo end of that time it has afforded a very copious water: and 
this principle doubtleſs contributes greatly to. the coheſion of the ter- 82 
reſtrial parts of bodies, as may eaſily be inferred from the conſiderationn 
of the matter whereof bricks are made; which tho well dried and baked* + N 
in the kiln, ſtill keep the form given it by the maker; but When by the -- „ 
continuance of à violent degree of heat, the water comes to be totall ff . 
N | Rs - exhaled, .' 
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218 * Proceſſes upon Animal. 
. - © exhaled, it preſently falls to duſt. After this water is once come qver 

from the ſubject, a large quantity of fumes ariſe, which are of ſo ſubtile h 
3 and penetrating a nature, that it is difficult for any lute to contain them f 0! 
3 in the veſſels; whoſe inſides they afterwards line with a copious alkaline, o 
| . and. exceeding volatile {alt ; ſo that if by rectification it be well purged G 
, of its oil; bladder and cork will not be able to keep it in the tighteſt { 
„ ; " glaſs. Once attempting to preſerve of this ſalt by ſuch means, in two N 
years time I found the glaſs empty, yet to it hag rp” firmly cloſed; | 1 
„ the ſalt having all made its eſcape at the cork. I afterwards found rl 
785 tze ſecuteſt method to preſerve this ſalt, was by keeping its oil along tt 
| | with it in a glaſs cloſe ſtopped, and re&ifying it as there was ocea- pe 
6 | fon. This indeed appears Riva e, and contrary to what one might | is 
* reaſonably expect, that the moſt folid, hard, inodorous and taſteleſs ani= 2 

LT mal ſubſtances ſhould contain, and ſo eaſily afford, large quantities of | 
8 inſipid water, and the moſt volatile and pungent falt. Care muſt be | 93 
taken in this proceſs, not to urge the remaining black, terreſtrial mat: pi 
ter with too ſtrong a fire; for by that means it would, like the caput | . 0 
* | ' mortuum of human blood, be fuſed into a pitchy maſs, block up the L 
* neck of the receiver, and burſt the glaſſes, which might prove very dan- wo 
gerous to the operator. Bur if taken out in due time, or whilſt it it 
remains perfectly black and gloſſy, it may be properly called an animal Þ} ſe 


coal; and is then. an excellent remedy, of a very bitter taſte, like all - 
other aduſt oils, for deſtroying worms in the body; being taken faſt⸗ 
l , ©”: Tre tt Ok EN > 4%. hs ns 
ing, in the quantit ok about two. ſcruples,. or a dram, for a full grown ; 
erfon, . mixed with-a little hydromel, and walking after it. The fame 
is alſo uſed as à pigment by painters, under the name of bone. black; 
for by continued grinding with oil, it becomes an admirable. ioc 
1 ©. Þlack, for the pupoſes of their art. But when it comes to be calcined”. 
* 5 dio white aſhes, tis Ne uſeful to aſſay- maſters, and the purifiers of 
\. , +» * 1» "metals; as being capable of ſuſtaining che moſt ielent hear withour 
2 * fuſing: of theſe aſhes, therefore, reduced to impalpable powder, they 
„ cChhuſe to make their teſts and cupels; by mixing them up with a little 
Water, and giving the compoſition. what form they pleaſe. And by this 
means they obtain ſuch veſſels as will neither break, virrify, nor any 


way foul che bodies committed, to them, in fuſion- 


Cees,  3- From the preceding proceſles we may” draw this general concluſion,” 
* ſons from the that urine, the White of eggs, ſerum, blood, fleſh, bones, nails, hair, and 
* g all the particular animal fluids and ſolids, conſiſt of and ate reſolvable 


d pett ſpecific or peculiar virtues in the water, ſpirits, ſalts, oils, or earths - 
2 . procurable by diſtillation from different animal ſubjects; for rhe native 
e or preſiding ſpirit, by the ſcent whereof it ſhould ſeem that ſame dogs 

Ny diſtinguiſh: one kind of animal from another, appears to be loſt in the 
-* * .” operation. It is, therefore, the effect of fancy, more than the reaſona- 
.% . _ _.  bleneſs of the thing, which occaſions ſome authors to extol one par- 
N 
8 555 . FVV 


4104 i newal into the ſame parts or principles. So that there is no foundation to ex- 
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of that of the human skull; and Helmout would have it, that the ſalt 
of human blood is a much more excellent medicine than that of. urine. 
Goddard's drops have been ſtran ely celebrated, and recommended as a 
ſpecific, tho diſtilled from Te but that animal Tubſtance raw or 
| refuſe ſilk, as it comes from the worm. But it 5 by a thouſand 

experiments that there is ſcarce any difference 1 between 
the volatile ſalts of different animal matters, let what parts ſoever of 


the animals be made choice of for that purpoſe: and conſequently, the 


popular diſtinction made of animal ſalts into ſpecific and not ſpecific, 
is groundleſs and irrational; one being as efficacious and uſeful in any 
particular diſeaſe. as ànõĩDb ert. 


4. Nor are they only the animal ſolids and fluids themſelves in ſub- 
ſtance, that afford theſe principles by diſtillation; but alſo the ſeveral 


preparations made of either. Thus rhe gelly, for inſtance, made by a 
continued coction of lean. fleſh, or purified bones, in clear water, is 
reſolvable- into the ſame. Dry and ſolid hartſhorn, by diſtillation, 
affords a water, a ſpirit, a volatile ſalt, an oil,-and an earth; but if 
ſecond and third proceſs upon vegetables, till at length the water comes 
from it as pure and inſipid as when it was poured on, the remainder 


will yield no ſalt at all by diſtillation, and but very little oil, On 


the contrary, if the ſeveral decoctions be exhaled to a gelly, or a higher 


conſiſtence, and diſtilled, it will afford all the ſame principles With 


recent horn it ſelf, before it was boiled. And the ſame holds true of 
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have been wonderfully. fond of the. volatile ſalt. of hartſhorn; others 


A N 1 L 4 ; 1 5 - D 5 
it be boiled in feveral parcels of pure water, after the manner of our 


all animal ſubſtances, as fleſh, bones, and even ivory, or the like; tho | 


perhaps the experiment cannot always be made to perfection without 


the affiſtance of Papin's digeſtor for the decoction; and fand, or other | 


fit matter for the diſtiflation, © © © 


* 


5. Hence we fee, that the baſis of animal bones is mere earth, ce- 


mented” together by means of water, and an oil that is not without 
great difficulty entirely ſeparable from it. But when once it is de- 
prived of this water and unctuous matter, it becomes like duſt, and is 
no longer capable of burning or receiving farther alteration from the 
fire; whence all that is purely ſolid in animal bodies ſeems to be of 
a very fixed and unchangeable nature. Bat if oil be added to this 
dry powder, or skeleton of a bone, it will preſentiy drink it in, grow 
hard again, and retain its form ſo long as the oil remains united with 
it. And hence, likewiſe, we learn the reaſon why bones that have 
long lain buried, or expoſed to the open air, will not by diſtillation 
afford the animal principles; viz, becauſe either by the moiſture of 


the ground they are attenuated > wt mgm or rendered volatile 
at 


by the action of the air and ſun, they all fly off as in diſtil- 


lation, and leave nothing but aſhes or fixed earth behind. In the laſt 


place, we learn from our preſent proceſs, how it happens that fleſh 
: - 5 | _ : : Eb +36 e 2 7&8; „ „ LS boiled 
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boiled too long will not afford proper nouriſhment to the body; whilg 
the decoction or gelly thereof becomes exceedingly nutrimental . 


EY 


CHEMICAL HisToR y of the A N IM A. 


CI IE" bg u * . 5 * 2 * LETS INC 


2 : ; 


ROG ESS AR 


| Exbibiting the manner of (parting, depurating, gelbe 


© the ANIMAL PRINCIPLES of the preceding pro- 


Turn 


undigeſted parts of animals, whether they be ſolid or fluid, being again 
diſtilled with a gentle heat, in a very clean veſſel, will come over pure and 
infipid, without affording any thing of an inflammable, oily, or ſaline nature. 
( 5 If the volatile, alkaline, oily ſpirit, which comes over ſecond, be in like 


manner diſtilled with a very mild heat, in à tall glaſs with. à ſlender neck, 
it affords a white, pure, dry, volatile, alkaline ſalt, and leaves a quantity of 


aqueous phlegm behind, with ſome oil floating on its ſurface ; which is the 
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thing that before turned the ſalt of a red or - yelow colour. But if the ſpirit” 


to be reflified is not of an oily nature, .as ſpirit of ſal-ammoniac, for inſtance, 
it will by this means be ſeparated only into a pure, volatile, alkaline ſalt, and 


.  & clear water, which remains at the bottom of the retort.  (3.) The oil which 


aſcends third in the diſtillation being well ſhook and mixed with warm water, 


imparts a copious, alkaline ſalt thereto ; and at the ſame time loſes con/derably 


of its own acrimony.: and if after the oil is thus cleanſed, it be committed to 
diſtillation in a glaſs retort, with a very moderate beat, a much more ſubtile oil 


will come over, and leave a_quantity of terreſtrial matter behind it ; and thus, 


by numerous repetitions of the operation, it would, like a vegetable oil, be at 
length almoſt totally converted into earth. (4+) The. groſsy ponderous, auimal 


oil, that comes laſt over in diftiLation, being once or tier ve i id in the man- 


* The reader will obſerve, that all theſe ſ able chemiſt would oblige mankind with an 
proceſſes are ſuppoſed to be performed upon exact analyſis of the animal ſolids and fluids, 
the parts of found animals, which enjoy'd a| as altered by the various diſeaſes whereto we 

rfe& ſtate of health 3 and muſt expect to] are ſubject: which being compated with the 

d a, conſiderable difference in the phæno · I ſer here offered the world, might lead us into 
mens, and effects of the productions, when | a diſcovery. of the cures of ſuch: diſeaſes, in a 
the like experiments are made upon the cor- | more certain and effectual manner than thoſe 
reſponding parts of morbid ani It were, | wbo are not chemical phyſicians can con- 
therefore, greatly to be wiſhed, that ſomel ceive. 5 | 
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ner juſt now mentioned, alſo depofites an earthy matter in the retort, and becomes 
more pure and light; approaching in its colour, ſcent, taſte, and eſfetis to the © | Pl. f 
nature of the former. 65 The fixed earth can only be ſeparated from the re- " 
maining black and unctuous caput mortuum, by calcination in an open fire, EN | | 
which will gradually conſume and drive away the groſs oil ; and by frequent 
* ablutions in fair water to diſſolve and purge it of its ſea-ſalt ; by which means 
t will at length become pure, white, and perfectly infipid: 3 
2. This proceſs ſhews us, (1.) That water is the fineſt and moſt vo- The ene. 3 
latile part of all the animal fluids and ſolids, whilſt they remain in a * ea 2%: 
healthy, natural, and unputrefied ſtate; and not capable of being changed - 
by mixing with the other principles, or of receiving any thing from 
them, unleſs it be a fine ſulphureous, and ſomewhat fetid odour, Which 
ſeems indeed to be ſtrongly and intimately impreſſed upon it; and | 8 
in which ſubtile ſulphur its peculiar nature, or diſtinguiſhing pro- | 1 
perty, ſeems to conſiſt. (2.) That the diſtilled ſpirits of animal ſub- | | 
ſtances are nothing but a ſolution of the volatile, animal ſalt, in wa- 
ter, joined with a ſmall oy gee of the lighter oil; which, however, 
being leſs volatile than the falt, this is raiſed before it in gentle diſtil. | 
lation: whence the oil comes to be left floating on the top of the wa- * 
ter, where with it will not readily mix; the water now, upon a ſecond. 
diſtillation, becoming leſs volatile than the ſalt or oil, tho in the firſt 
it alwa;s riſes before them. This ſolution, or mixture of three of 
the © principles, is called by the name of ſpirit; not that it is 
ſimple and uncompounded, as the principles of all things are ſuppoſed 
to be; but becauſe it is volatile, and, like inflammable ſpirit, runs in. . 
veins or rivulets down the ſides of the glaſſes in diſtillation. (3.) That 
the violent acrimony of animal oils conſiſts in their ſalts, and are there- - 
fore made more mild and gentle by ſhaking them with warm water, 
which readily imbibes and Tiolves theſe ſalts; leaving the oił more pure, 
and almoſt wholly convertible into fixed earth. Thus, having once well 5 a 
depurated a pound of the volatile oil of human blood, I did, by rs © 
peated diſtillation, turn the bulk of ir into a terreſtrial ſubſtance, in the 
3 manner as Mr. Boyle had before converted vegetable oils, and part | 
ticularly the oil of aniſeeds, into a like matter; as himſelf expreſly + ., - = 
relates, in his diſcourſe of the Tranſmutability of chemical principles. Aue. 
therefore, when Helmom tells ns, as he does in his Aurora, that in or- . 
der to prepare the univerſal medicine, we muſt diſtil over the oil of, „„ oY * 
human blood, ſo often as it leaves any faces behind it, he either com- V 
mands what he never tried himſelf, or elſe deſignedly impoſes upon his a 
reader, and means no more than that he ſhall obtain ſuch a medicine « 
at Latter-Lammas ; for tho that oil be diſtilled ever ſo many times over, 
it will till leave a fæculent matter behind it. (4.) Thar the groſs, ani-. ah 
mal oil has its exceſs of weight above the former, from the terreſtrial, - '» 4 ® 
matter wherewith it is united whence. it will fink to the bottom oll 
the other liquid principles, before its rectification; which frees it fr 
its earthy part, whereby it was made to appear like 1 al! 4 » | 
POETS ; : | : FINS | _ rEngers. 2 -* 
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the chalk, and 


it, or till the efferveſcence ceaſes; 


will in a ſhort time turn them yellow. Another way is therefore com- 
monly uſed to effect this depuration to better advantage; and this con- 


ſiſts in well mixing fix times their own quantity of dry, pulverized chalk- 
along with them; and afterwards ſubliming the mixture. in tall veſlels, 
but with a gentle heat; whereby the ſalts will, at one operation, be ren- 


dered excee: ing white and ſtrong; for the oil is by this means drank into 
ch ept from riſing by the heat which carries up the volatile 

ſalt. And this method is kept as 2 e ſecret by thoſe who make a 

living of depurating the volatile ſalt 

neither does this perfectly anſwer the intention; for the ſalt thus depura- 


ted, will, by being kept for ſome months, at length change yellow, on ac- 


Count of a ſmall proportion of ſubtle oil brought over with it in diſtil- 
lation. A third and more effectual way has therefore been invented and 
bliſhed by thoſe excellent chemiſts, Cox and S/are, in the Philaſophical Tran- 


ations of the Royal Society at London; which indeed is the beſt that has been 


_ hitherto diſcovered. Their method is upon a quantity of volatile ſalt, ſub- 
limed from chalk, to pour as much the of ſea-(alt as will ſexye to ſaturate. 
y which means there will be obtain d 
a kind of ſal-ammoniac ; and if any oil remain'd in the ſalt, it will now 
be ſeparated by filtring the mixture to dryneſs : then they add to the 
Ary'd ſalt an equal quantity of ſalt of tartar, or pot-aſhes, and afterwards 
.-  4ublime it in à retort; by which means they obtain a perfectly die 
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hartſhorn, as they call it. Let 


Proceſſes upon Animals. . 
dry, ſimple, volatile, alkaline ſalt, entirely deprived of its oil, without 
_ conſiderably changing its nature; and therefore capable of being long 
kept without changing its colour. And when animal ſalts are purified in 
this manner, there is no difference at all obſervable between. that of one 
| ſubſtance. and another, or between thoſe afforded by the different parts 
of the ſame, or different animals, either in colour, taſte, ſcent, or ef- 
fe&s. Thus the volatile ſalts of urine, blood, bones, horns, hair, Cc. ap- 
pear to be perfectly the ſame, and no way diſtinguiſhable from each o- 
ther, any more than the fix'd ſalts of vegetables, when well purged of their 


oil. Whence we may upon juſt grourids conclude, that there is in nature no 


more than one certain, determined, pure and ſimple, volatile, alkaline ſalt“ 5 
and that all the difference obſervable in different parcels thereof, is entire- 


ly owing to the different proportion of oil Where with they are uſually fo in- 


timately mix d and united, chat it is exceeding difficult to ſeparate them; 
or. when their whiteneſs is once loſt to recover it, and make it permanent, 
by repeated diſtillation, or the particular methods of depuration before 
delivered. Juſt as we ſee in the bones of a skeleton, which tho made 
perfectly white at firſt, will grow yellow with time; the oil, wheredf they 

- were not entirely deprived, exuding thro”, and changing their colour. It 
is therefore certain, that the water, earth, and volatile alkali are perfect - 


| ly alike in all kinds of animal ſubſtances; whoſe difference conſequently . 


mult be owing to nothing but their oil; or, to ane more acurately, to 


ſomething that, in a very ſmall quantity, reſides therein, which may pro- 


perly enough be called the preſiding ſpirit, and may be waſhed from it 


with water, as we formerly obſerved of the diſtinguiſhing ſpirit of vege- 
tables. The ſaying therefore of the antient adepts, that the thing 
which ſets the difference between one body and another, is che ſmall ſpark 


predominant therein, proceeded from a knowledge of nature; and holds 


equall 3 in animal as well as vegetable ſubſtances. 
4 


he falt, purified in the manner above delivered, is of an alkaline” 


nature; or ſuch as will make an efferveſcence, with all the known acids, 


and imbibe almoſt twice its own quantity thereof, whereby it is converti- 
far, like ſal-ammogiac : and thus, if when 


ble into a neutral or ſemi-yolatile | . us, if 
taken into the body, it meets with no acid ſalts therein, it retains its on 


alkaline nature, and operates accordingly; but if it happens to unite. 


it ſelf with any acid, it preſently becomes à kind of ſal-ammoniac, and 
therefore reſiſts putrefaction, and operates by ſweat and urine; being alſo 


cauſtic and wonderfully volatile» The ſmalleſt degree of heat will cauſe 
it preſently to exhale ; as may be tried by laying, it upon a warm metal-. 
line plate; and even riſes ſooner alcohol than in gentle diſtillation. For 
which. reaſon it acts leſs forcibly. upon the ſolids of the body, than fiat 


* 
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| * Condiderable profit has been made by [particular iy for falt of harrſhorn, ſalt of vipers, / 
?. a 


tring off the volatile falts of the cheapeſt | 8c. And it would be well if all ihe fr 
— ſubſtances, for thoſe of the dearer ; a8] the trading chemiſts were as innocent as this. 
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effect, it muſt, as we have formerly ſaid, be covered with oiled bladder, or 
the like, to determine its force downwards, and hinder it from flying a- 
way by the heat of the body. But if managed in this manner, it will 


have a ſtrong and ſudden effect, ſo as in a little time to make an iſſue, or 


take off the hardeſt warts, or excreſcencies in the eyes, as I have fre- 


gently N and perhaps too the ſame might likewiſe be of 


ervice in ſchirrous and cancerous tumours. The uſe of this ſalt, by way of 
'odour, is alſo excellent when any viſcous matter or mucus oppreſſes the 
membranes of the noſtrils, or is lodged about the ofa frontis, os ſphenoi des, & c. 
but if the membranes ſhould already be too bare, its cauſtic quality might 
here render it very prejudicial, no leſs than if it were taken at the mouth: 
and indeed tis eaſy for the ſcent thereof, too frequently or too copi- 


oully received at the noſe, to corrugate, inflame, or corrode the tender 


ſubſtance of the lungs, and cauſe a gangrene of the part, a peripneumo- 
nia, ſuffocation, or a phthiſis. It is therefore a pernicious cuſtom of the 
ladies, and eſpecially of thoſe who have weak and tender lungs, to be perpe- 
tually ſmelling at their pocket-bottles, filled with this pungent, volatile, 
- alkaline and cauſtie ſalt. In its other virtues and reſpects, this volatile 
ſalt perfectly reſembles the fix d kind, obtained from vegetables by calci- 
nation. And indeed. the only difference between them is, that the one 
is volatile, and the other fixed in the fire; this, when rendered vola- 
tile, ſeeming to conſtitute the very ſame ſpecies of ſalt with the other. 
Whence we may conclude, that fixed and volatile ſalts are but one and 
the ſame thing at the bottom: the fixed ſalt of vegetables being thus 
volatilized by the power of circulation, or other forces reſiding in ani- 


e 


mal bodies, after the manner of putrefaction; whereby vegetables them - 
ſelves are made directly to afford no fix d, but only a volatile ſalt. © 
| "5. Animal oils, be fore their rectification, are of an exceeding adheſive or 
Lima eile glutinous and acrimonious nature, on account of the ſaline and terreſtrial | 
rts mixt along with them, and the fire that is impreſſed thereon. But if 
y rectiſication, or repeated ablutions in warm water, they are once freed 
fram their acrimony, or ſalt, they loſe their cauſtic quality: and. if the 


earth be entirely taken away, they remain no longer adheſive; but be- 
ad _ : . K P > . : | i « ; Fe : ; come 
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| effec upon or 


come more pure, ſabeile and penetrating ; wheaee,, tho 8 applied to ear 
the skin, they would before this depuration inflame, corrgde, or even —_— 
_ cauſe 2 gangrene of the part 3 they now become of à mild and innocent 2 a | <Y 
nature. Ang this will ſnew. us that we ought. not to be too A in | 2 
the 1 e uſe of W oils, becauſe of the ſalt u hiereu ith 
abound; which, might eaſily. render them corroſixe to the. Ot ou 
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Shewing [that a alkaline Ar will coagulate with rr 5 pony” 
and Z The offa eee 3 5 
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1.6 8 ** 777 AKT! of a volatile, animal, 3 _ — The proceſs, 
| f ibs oil, ſaturated with ſalt, and cantaine in; à gi | Fo 
ft ft ua GL coll aint dry, all an vg Darn of pe Ae 1, in | = 
a place where the air likewiſe is Wm cold ; then whwY fe, 1 5 >. 1 
quors touch each other, there will immediately be formed a plate 9% rs opake * 
matter: but if the containing vial be ſhook, the whole mixture will inſtantly i 
unite andcoagulate together into a white ſolid maſs ; "which may again be liquified 5 „ 
by the leaſt degree © 2 5 but in its ſtate of coagulation cannot be made to Canes | — 
0ut-at be mou 2 2 | 
2. This e 5 nor ſucceed, | unle ess the alcohol be p Aeg. 
clear d of all aqueous particles, and the volatile alkali be thorowly depu- 7 {aceres. | 
rated, and ri ich in ſalt. Upon which account it has by ſome been treat- = = 
ed as a mere fiction of Halmom, who pretends to the invention, ho * * 
without di Shy ute Raymond Luly deſcribed it long before his time: bat tlie = 
thing ſucceeded not in their hands for want hae attention to che re- CL, 1 
Wk The alkaline ſpirit contains ſalt enough for this purpoſe, when 8 | Y 
quantity will lie undiflolved at the bottom thereof; and if the © 
1 be well freed from its oil, and the alcohol be alſo pure, ſucceſs. will 2s | 
wa 8 b . | this 152 ks ak Dads 4 
3. he on or coa um o S. prace is 2 W erfully vola- 3 „ 
els and perfect ſoap; the alcohol being a I'S ſubtile oil, and the me- n : 80 
Tres containing an alkaline ſalt, ſo high 97 attenuated as to. 2 8 e ex-. „ 
volatile. The virtues and uſes of the 4 7 * may ore be / _ 
ood from what we formerly bd of ſoap; only in this — the in- | 
grdienes are much more volatile than in the other ſoaps· By repeated 5 
iſtillation theſe two ſings may pe iotimately united upon which their „ 
ſalt will ſhoot into cryſtals, conſiſting of thin flat plates; yet. remain in „ 
ſtantly ſeparable again by the admixture of acids; tho the Whol e mixture „„ 
i at Lt lane time of an alkaline nature, : 1 
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Phyfical and 1 This experiment ſhe ws us that 1 4 duid and olstile vs in 


_ chemical uſer 


K f N n the known world may be inſtantly turn d to ſolids, by nothing more than 


bare mixture; which a perſon could ſcarce believe without the immedi- 
ate teſtimony of his rnb! Here likewiſe we have an inſtance of the 
great attractive power there is between volatile ſalt and volatile oil; as 
we formerly law it betwixt alcohol and fix'd alkali in the preparation of 


Hielmom s tincture of ſalt of tartar. But notwithſtanding the ſtrict union of 


the ſalt and alcohol in this coagulum, it has no pretence for being Hel- 
mont's Alkaheſt, as Starkey imagined 3 becauſe it may ſo eaſily be 89 80 
6: is os.” or wit water. 
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 Exhibiting the method of procuring ſpecific S AL. VOLATILE 


4 veftified ſpirit of wine, two gon Ky os Mit oniac, and an ounce of 8 | 1 
ſalt of tartar. Put them together into à glaſs retort, and carefully lute it to a 
large receiver, and diſtil with ſuch a degree of fire as vil juſt "ſerve to make 
the matter boil 3 upon *which there will ariſe a volatile ſalt, in a dry form, 7 0 | 
ſelſed of the ſpecific virtue of the plant ; and afterwards a ſpirim ef the" ſame - 4 
nature therewith, which is to be drawn off till tbe phlegm begins to riſe, ſo as © 
to diſſolve the dry ſalt ; and then the operation is to ceuſe. But if what thus 
comes over be poured back upon a parcel of freſh flowers, the medicine will 
thereby be made the more „ T0972 i Ge et ED au | 4 
2. If inſtead of lavender any other aromatic vegetable, of known ſpeci- e te be vert. FF 
fic or medicinal virtues' be here made uſe of, its ſal; volatile 'oleoſum may pe sf mite | 
in like manner be obtained, under the particular name thereof. And cine. 
thus may be made the ſal volatile of rue; which is a good antihyſterie; f 
of ſavin, &c. which powerfully aſſiſts in expelling the fœtus, or forward 


_ 


_* Theſe are the volatile ſales which the la- {eu uſually by foreigners termed Engliſh (alts. * 
A 8 ot es; „ 32 ; ; 6 1137 22 6 $39 | © 43 4 
„„ F f 2 6 8 „„ 


.. p | * . 
dies generally. carry in their 
Wes n & * W * LES 
nn 


. 


The proceſs, 
_ | 


; eur x + Arg 


tity of a few drops, is doing little to the purpoſe : they muſt be given 
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| ing delivery; or of opium, which has the power of Rupi "I alan 


inſtantaneoully. une aten other vegetable prod TY 15 may 


' be made to participate of their medicinal virtues. 
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1. Educe equal quantities. of. pure ſalt F tartar, and-. ſal- ammoniac to 

* 3 N a * N q £ : 3 7 * 


N powder ; put them into a clean glaſs veſſel, and pour upon them twelve. 


times their own weight f well rectiſied ſpirit of wine, and half at much of 
am  efſemtial aromatic oil, or a mixture of ſevera kinds thereof, as of ether of 
the. ſalts; ſhake them all well mage „ and alk; 
latilixe the allaline part of the 

moiſture 


N 


14 
1 
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2. The firſt who wrote of theſe volatile ſalrs was Bafil Falemine; but 
he delivered himſelf obſcurely upon the ſubject. Helmont afterwards 
treats of them in his book of the Stone; where he is large upon the vola- 
tile ſalt of urine. But Sylvius was the firſt phyſician that introduced 
them into medicine; and the recommended them ſo earneſtly, as an univer- 


ſal remedy, that it gave occaſion to ſell them at à very exorbitant price. 


After Sylvius, Tachenins prepared a volatile ſalt of vipers, and valued it 
highly. as an admirable remedy againſt the ſtone and gravel: and in a 


ſhort time after, thefe volatile ſalts were every where in general uſe and 


elteem, _ 


3: All theſe kinds of ſal volatile oltoſum are moſt properly employed in 


ſuch diſtempers where any acid humor is to be. corre&ed, any thing 
viſcid or tenacious to be attenuated, or any thing coagulated to be re- 
folved;; where heat is to be increaſed, the ſtrength recruited, or ſluggiſh 
motions to be quickened. Which gives to ſee how noble a medicine they 
are in abundance of chronical diſeaſes, proceeding from a viſcid, cold or 


acid cauſe; as particularly in the acid ſcurvy, and the acid gout. But, on 


the contrary, in acute caſes, when an alkaline corruption reſides in the 


body, and the blood, or oils thereof are already broke too ſmall, it is 
very unſafe to uſe them, as being here of a very poiſonous. and pernicious. 


nature. They muſt therefore be carefully avoided in caſe. of a phthifs, 
where there is a diſpoſition to bloody urine, or the like; and, in gene- 
ral, wherever the ſalts of the body are of an alkaline nature, or tending 


to putrefaction. When their uſe is proper, they are taken to beſt advan- 


tage, in a conſiderable doſe, ſeveral times in the day, along with a glaſs of 


generous wine. To reſcribe them after the vulgar manner, in the quan- 
by a dram at a time; ſo that a whole ounce, may, in caſes of neceſſity, be 
| ag — . 
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, and the fixed alkali will immediately vo- 
e ſal ammoniac ; whilſt it drinks in the aqueous 
of the ſpirit. of wine : whence, of courſe, the purer ſpirit, the eſſential 


oil, and the: volatile [alt will direfaly be united into a ſal volatile oleoſum. _ 


2 


9 


Dpa geg e = 


7 


% Hr 


_ Proceſſes upon Autmals. 
in a day, if we would expect to reap the benefit thereof. And in this manner 
Ihave preſcribed them with good ſucceſs. But if the internal parts of the 
body are to be altered or impregnated with their virtue, they ought to be ta- 
ken upon an empty ſtomaeb, drinking à draught of ſome warm liquor „„ 
upon them, whilſt the patient remains in bed, or uſing gentle exerciſe - | 4 | 
afrer he riſes, ſo as to cauſe a light appearance of ſweat upon his bo- WM 
dy, or at leaſt a diſpoſition thereto. They are likewiſe frequently uſed = 4 
externally, and may be readily made into a dry form for ſmelling · bottles, 6 — 
by a 2 ſublimation in tall glaſſes; and thus they powerfully ſtimu - 5 
late the nerves, and recover from 2 and hyſteric fits. But When Is = 
applied too frequently to the noſe, they may prejudice the lungs, or mm- | 1 
 brana Schneideriana. They alſo make an excellent potenttal cautery'; be- ] > 
ing applied to any part, and covered with à piece of bladder to prevent 
their exhalation, And laſtly, they admirably ferve to diſcuſs and reſolve 
hard tumors; being diluted with à large proportion of water, and uſed 
in the way of fomentation; provided there are no ſigns of putrefaction in 
the body. Hence it is evident, that the uſe of theſe ſalts is indeed - 
ery extenſive, tho not ſo univerſal as ſome have thought it, or as their 
extravagant commendations would perſuade one. „ e 
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TE have now ſeen, in a competent number of ſelect examples, che rarrodu8ion 1s 
VV œreſolution of all the animal ſolids and fluids, of what principles % et of 
they are compoſed, and what medicines they afford by compolition. No- | 
thing more remains to be done in this ſecond part, which treats of the 

animal kingdom, than ro ſhew what. phznomena or changes are produ- 

cible in the blood, by means whereof all the parts of animals are repaired, . - 
upon mixing it with the productions of our preceding proceſles, or the 
more active principles of bodies; as particularly with alcohol, oil, water, 
and different kinds of falt. This knowledge is ſo requiſite to a phy ſician, 
that it is impoſſible he ſhould ever underſtand the effects, or explain the 
operation of medicines without it. To make theſe experiments with 
the greateſt advantage, it ſeems moſt proper to chuſe the ſerum rather than 
the cnſſamentum of the blood, or the mixture of them both as they come 


from the vein; for the effects will be nearly the ſame in both, hut the 
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 Exhibiting the phanomena of the BLOOD upon mixing with 
Various forms of ſalts, and oils, by particular experiments 
made on the Serum. N 1 | 
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The experi- 1. | ba SE any quantity of healthy blood, newly extracted from the vein, 
I for the ſpace of twenty or thirty hours to the open air, in a clean veſ- 
fel, and it will 2 at it cools, into two different parts, a light yellowiſh 
liquor, or ſerum, and a red, congealed maſs, or craſſamentum, that when ſepa- 
rated from the fides of the veſſel, appears like an iſland in the ocean, and 
finks to the bottom of the ſerum * ; which, being decanted clear, and mixed with 
; a proper proportion of warm water, to reduce it to the ſame degree of heat it 
had in the body, will, by being ſeverally mixed with the following materials, 
afford the following phanomena. oo og 0 | 
2. Upon putting together equal quantities of the ſerum of healthy human blood, 
prepared in the manner above-mentioned, and the oil of tartar per deliquium, 
the ſerum appears rather coagulated than made thinner, and its colour imme- 
diately changes to whitiſh; an. alkaline vapour arifing from the mixture: which 
ſbeus us the effect of fixed ſalts upon the blood. Wo. | | 
3. I, in like manner, the ſame proportion of the pure and ſtrong ſpirit of 
 Jal-ammoniac be. mixed with the Jerum, it will be diluted or thinned indeed, 


but ſcarce diſcover any alteration in its ſcent or colour, Thus alſo, the like 


- | | proportion 2 ſtrongeſt and moſt fiery. ſpirit of the ſame ſalt, diſtiled with 
| | quick-lime, dilutes the ſerum, tho it neither alters the colour, nor makes any 


eerveſcence therewith 3 but. gives. it, however, an acrimonious. taſte. And the 
e Golds 99d of the recti ſied 
if 


Jpirit of digeſted urine. : whence we are given 


_—_— ſee the different effefts of fixed and volatile alkalies upon the blood. +. 


4. Add to. the firſt mixture, vize that of oil of tartar with the ſerum, any 
quantity of ſpirit of vitriol, and there will ariſe a ſtrong efferveſcence and expan- 
Lon; but it will ſcarce return to its former fluidity. - The ſame ſpirit being 
poured to the ſecond mixture, that with the pure ſpirit of ſal ammoniac, 
affords the like phanomena. But if. ſpirit of vitriol be. added to the third, that 
with the fiery ſpirit of ſal-ammoniac, it makes no manner of efferveſcence ; but 


i there be numerous alt- bubbles in the ltandy of the ſame weight; tho the ſpecific 
N fibrous part of the blood, as ſometimes is the gravity of no fluid is abſolutely the ſame for 


_ caſe, it will not readily, or 3 not at all, Any two ſucceſſive moments, and differs with 

ſink; below the ſerum; the difference of their | the ſeaſons of the year, heat and cold, the 

. ſpecific. gravity N not very conſiderable; | time of the day, cc. and ſo, in particular, does 
Which has given occaſion to ſome miſtakes | the blood with th | 

about this matter. To ſay the truth, it ſeems | of the body, diſeaſes, and numerous other cir- 


to have been liule conſidered that the blood | cumftances : whence it ſhould ſeem that gene- 


of different perſons may differ as to its gra · ral concluſions ought: not to be haſtily drawn 
diy; whilſt we look upon blood, in the gene - about this matter. alan ts % ” 
HM ral, as a certain immutable fluid, that is con. E = ; 
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Proceſſes. upon Animals, a" 

' ſuffers it to remain, as it were, in its former ſtate. And Taſtly,' upen adding 
12 ſame ſpirit of vitriol to the mixture of ſpirit of urine and 2 the effeth 
vill be the ſame as in the mixture of the ſerum, the pure ſpirit of ſal-ammeniac, 
and ſpirit of vitriol; excepting that the inſpiſſation is not ſo ſtrong. 

3. But if the ſpirit of vitriol be added to pure and unnixed_ ſerum, it will be 
inſtautly coagulated, and turned white thereby, as if it bad been boiled at the 
fire : and then the addition of oil of tartar makes a violent eſferveſcence. The 
ſpirit of ſea-ſalt makes a perfef coagulation of the ſerum ; but with very diffe- 

rent phænomena from thoſe occaſioned by the acid of vitriol and the addition 

of oil of tartar cauſes a confiderable efferveſcence; at tbe ceſſation whereof the 
ſea· ſalt is regenerated from its ſpirit. The ſpirit of uitre inſtantiy makes 4 
ſtrong coagulum of the ſerum, in the ſame manner as oil H vitriol, and yields 
a copious efferveſcence upon the affuſſon of oil of tartar ; after the diſappearance 
whereof, the nitre is found to be regenerated. On the contrary, ſtrong ſpirit of 

vinegar greatly dilutes the ſerum ; and the affufion of oil of tartar here cannot 
make any efferveſcence, but coagulates the mixture. © 10 nn 

6. A ſolution-of ſea- ſalt in water cauſes 0 change of colour in the ſerum 
of the blood, but dillolues its texture a little; tho without cauſing any effer- 
veſcence. And the like ſolutions of ſall gem, borax, nitre, and ſat ammoniac, 
do much the ſame ; except that borax caufes no alteration in the texture of the 
ſerum. But Glauber's ſalt, or that which in England goes by the name of 
Epſom · ſalt, inflantly males à ſtrong coagulum thereof, and turns it white," as 
77 oil of vitriol had been mixed thorewith. 0 v0 HIoond L0H 2 

7. The affufion of ſal volatile oleoſum coagulates the ſerum on account of 
the alcohol it contains; after which, the addition of oil , vitriol makes only a 
moderate efferveſcence therewith. And, indeed, all ſaponaceous ſubſtances, which 
are a mixture oil and alkaline ſalt, thin the blood, without cauſing any 
efferveſcence ; tho of oil it felf be added thereto, it prevents its mixing 
with water : but the tincture of ſalt of tartar, prepared with the pureſt alcohol, 
and the ſtrongeſt fixed alkali, being mixed with the ſerum, preſerves it in @ 
neutral. ſtate ; for the alcohol tends to coagulate, and the alkali on the contrary \ 
to diſſolve it, whence it becomes neither thicker nor thinuer thereby. | 

8. From the preceding particulars, we may draw this general con- D. a, 

cluſion, that the thing which 8 coagulates the blood in the hu- 59 * 
man body is of an acid, and not ok an alkaline nature; ſince all acids, gon and Ligue 
except vinegar, are found to coagulate it, and all alkalies to diſſolve it of . | 
out of the ea Whence we may learn, that it was rightly judged of ngen... 
Hippocrates, tho he has been blamed for it, to prefcribe the uſe of vi- 
negar in ardent fevers, and all diſtempers proceeding from à lentor 
in the blood, or where it was requiſite to diſſolve or dilute it. And 
indeed vinegar appears to contain one of the moſt innocent acid falts in 
nature. But M. Homberg-tells us in the Memoirs of the Royal Academy 
of Paris, that the ſpirit thereof concentrated, or reduced to its greateſt 
ſtrength, will, inſtead of diflolving, really coagulate the blood. And 
this I will not deny to be true; for I am ſenſible, to fpeak ſtrictiy, that 

acid ſalts do not coagulate the blood merely on account of their * 
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232 Proceſſes upon Auin 
5 but by their auſferity, or conſtringing power, which preſſes or deter- 
mines the liquor they are mixed with to a ſolid form; and which the 
vinegar may acquire by the operation. We ſee, however, that the 
direct method to diſſolve or thin the Blood in the body, is by the 
uſe! of alkalies ; which for that purpoſe need not be of the ſtrongeſt 
or moſt fixed kind, which might ſometimes prejudice, the finer canals 
i Ke” by their corroſive property; — ſuch medicines as the tartarized, or 
"= | | enerated tartar, the ſolution of the ſal Tachenii, or the like, may be 
——- ely and advantageouſly uſed in caſe of coagulated juices : for theſe, 
| - at the ſame time that they diſſolve, improve the eolour of the blood, 
, and render it more florid and healthy. On the other hand, it muſt 
| . be obſerved, that the exhibition of acids may frequently prove preju- | 5 
dicial, and eſpecially in inflammatory fevers, by increaſing the lentor 1 
or viſcidity of the blood and juices, which by caufing obſtructions in | 5 
SE the ſmaller veſlels, give riſe thereto ; tho ſome are ſo ignorant as to 
| imagine that acid ſalts have the power of fuſing rather than coagulating 
the humors, and cauſing obſtructions. But we may be certain, chat hot 
water, aqueous ſolutions: of vitriol, allum, ſalt of ſteel, ſugar of lead, 
alcohol, and all acid ſpirits, vinegar alone excepted, thicken and coagu- 
late the blood; and on the other hand, that cold or luke-warm Wa- 
ter, aqueous ſolutions of ſea-falt, ſal-gem, nitre, borax, ſal-ammoniac, 
regenerated tartar, and all alkaline ſpirits and ſoaps, under which vi- 
negar may well % a included, as containing a ſalt and oil ſtrictiy 
: united, liquify and 2 olve the ſame -. WIT plow bt Sx 5 3 | Fo : 
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" tris; tho the 3 COLL of mineral 1 Lolies, are 01 Fe 
leſs tractable nature than foffil ſalts, and cannot be chemically 2 79. of 
er without their aſſiſtance; for which reaſon we are 
. to open this Section of proceſſes upon foſſils with 
| thoſe, as preparatory to our examination of metalline bo- 
dies ; and in particular with that ſalt which participates leaſt of a foſſil - 
nature, or appears a kind of neuter in -the three kingdoms ; Viz. nitre, 
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"HERE. are generally reckoned 1 different origins of nitre: 

for firſt, it is found in lime-ſtones, or the mortar of old build- 
105 ; ſecondly, it is dug up in 2 fat foil, as in Sumatra, or particular 
parts of the Eaſt Indies; an laſtly, it is met with in thoſe places where 
* quantities of che excrement a urine of ſuch animals as he 
8 + ea- 


. of nitre. 
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fea-ſalt, have long been laid. It may likewiſe be EPO by mixing 
fixed alkali with a_ ſmall pr ion of animal n and ke ing 0 
for à long time 5 And we ſometimes oblerve it a ws. A 
ls 255 een or other moil 
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Educe 50 er huge 727 quantity of the . lime of old e or 
4 


the dry excrement nimals ax never nſe any ſearſalt; after having | 
ng lain in large * 2 ex Fo 7 the air 3 ed "ray powder in water, and 
it will» communicate . Purer thereto : then fire | and exhale the 


lixivium to a pellicle, and ſet _m_ in the cold, IE it will ſhoot or concrete 
imo a ſaline lump, or nitre ; which ir cod upon the rongue, and a. taſte- 
lefs, unleſs for. a very faint bitterneſs it leaves behind. 

2. This ſalt m might be obtained in greater plenty, if to the 1 or 
other matter which affords it, were added a proper quantity of fixed 


alkali, or wood-aſhes, ſometime before it comes to be made uſe of. 


not be mitte that! is ined by che operation, but ſal-ammoniac. , 
after this manner they make ſalt · petre i different parts of Europe, from 
a fat kind of earth, yg; in off ear oa places, and capable of afford- 


But if, inſtead of ; obtained or ſal-gem be added thereto, it 4 


ing it to profit. But all that is brought to us from the Ea , is purely 
_ foſfil, or What they dig in ſubſtance from the earth; and this generally _ 
ol 85 of a brown colour. But whether the nitre "of our times be the 


ith. that of the antients, may be juſtly queſtioned: They ous 


n e W 
1 50 Jed their nitre by che name of Cyrenarc or Egyptian, in 


laces it Was found common, as there conieretinig from- the 75 75 
animals. And by comparing the account which Dioſcorides gives of it, 


with that of Hippocrates, it is plain that their nitre was no other than 
our ſal-ammoniac 7 * ; the virtues which they deliver of the "Forte, - | 


fectly agreeing with thoſe of the other. 


CharaBerg of the 3. This ſalt of it felf is neither acid 5 alkali, tho it may ally 


trodu (i ic 


1. 


be converted into either. It fuſes at the fire with more eaſe chan any 
other ſalt and as; readily diſſolves in water: when pure it is not at all 


 inflammable, nor yields any ſparks in the fire. But if ry ſalt or ol re- 
mains fixed to it, thas indeed may flame, as being the only thing in 


ee that is inflammable. And ſo if ſulphur be thrown, upon it 

We it is in in fakias, it. will then be more ſtrongly agirated, and there- 
contrary. to che common opinion, "incapable th fire; yet it may 
and does contribute to increaſe the flame of the ſulphur, by adding to 
ine motion of its parts. is ſalt has likewiſe” a a. very refrigerating 
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. RL an portion of native or lump-uitre, in fix times its quantity 0 
LJ fair water; and whilft the lixivium remains hot, run it thro" the filtre 
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ppears on the furface: then place ſeveral ſmall ſticks of "wood, from fide to fide, in 
7 veſſel, below the liquor, and ſet it in 1 $9 to — Lot which, 
ſaline tranſparent glebes or cryſtals, in the figure of hexagonal priſms, will pre- 
ently be found adhering to them; and theſe glebes are pure, cryſtalline nitre, 
2 for medicinal uſes, and the other 7 75 es of human life, © : 
2. No ſalt rims into cryſtals 4 


into a wide veſſel, with, a flat bottom, and exhale it over the fire till a 2 a 
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its quantity of The proceſs. 


o ſoon as nitre; whence, if it be not Dire@ions re- 


very hot whilſt it paſſes the ſtrainer, it will concrete and grow hard 0 4. 


by the way. It ought to be ſet to ſhioot in a wide veſſel; for this 
will make the * the larger and fairer. But if there be any ſuſ- 
icion that another ſalt is mixed along with the nitre, let the operation 
be repeated, and nw boil the lixivium with 4 ſmall proportion of fixed 
alkali ; skim it well, and paſs it again thro” the filtre ; lay ticks in the 


containing veſſel, as before, and ſuffer it to cryſtallize afreſh; and by 


' this means it wilt be made perfectly pure. Which is the method uſed 


F- by the workmen at the falt-petre mines, to free their nitre from any 

unctuous matter that may happen to adhere thereto, and prevent its 
ſhooting: for this addition of fixed ſalt draws to it as well the oil 
as the ſuperfluous acid that is mixed along with it, yet without cleaving 


ryſtallzation. 


to the 907 it ſelf; which is wonderfully prevented i by the ſeparating 
rs 34 35 GH: a8 THR 756+ ?!;ß WF OI1T1% «+ 


purifying all manner of ſalts hy means of cryſtallization; which is the only ** 


genuine operation that gives to every ſalt its parity, form; and peculiar 
120 5 gy marks which diſtinguiſh them 81 all others, e 
hey” might be accidentally united ; for tho ein miber of differcyt ſalts 
ſhould be promiſcuouſly.blended in the Tame” common Hxiviami, yer if 
Fe 
another, put on their proper form, and appear in peculiar cryſtals, 'ac- 
cording to their reſpectire natures. Cryſtallization, therefore, is an in- 
comparable method of ſeparating one ſalt from another. 
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his is the proper aud highly uſefux method of ſeparating and , chemicat | 


Whoever makes trial of it, thus prepared, will find it an 
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4. If the nitre purified in this manner be put into a crucible, and 


* 8 
« 


once fuſed at the fire, where it will run with pn facility, it thereby 
becomes the moſt perfect nitre that can well 0 thus 
every way freed from its oil, which might render it unfit for ſeveral 


: 


obtained ; bein 


uſes, as particularly for making good. Aqua fortis, or good gun-powder. 


And this is the nitre that I conſtantly make uſe of, both in chemiſtry 
and medicine, without the addition of any other mattters, which, in- 


ſtead of improving, really alter its. nature, or render it _— And 
noever m | | admirable re- 
frigerating and reſolving medicine, moſt highly ſerviceable in ardent fe- 


vers, and other acute diſeaſes. And if it be boiled in a decoction of 


red poppy - flowers, and the ſolution be filtred and cryſtallized in the 


manner already mentioned, it will be turned to a beautiful red, tranſ- 


parent ſalt, which has formerly been ſold at a very high price, as an 
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The proceſs. 


What caution 
it requires, 


Tee effetts.. 


Uſer of the 


2 fixed alkaline ſalt, of a very violent nature, and as 


admirable and moſt effe&ual medicine: for by this means it is fo neatly 
ket at that it cannot well be diſtinguiſhed ; and is certainly endowed. 
with very great medicinal virtues. „ ᷑ TT EG TY JO 
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 Exhibiting the method of converting purified NI T R into fixed 


8 * 
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1. FF"AKE equal quantities of purified nitre and c gan Rheniſh tartar, 
- 1 mall parcels whereof being, 


> 
D 


and grind them together to a fine powder, ſi 
a due intervall, put into an iron veſſel made almoſt red-hot, there. will a great 
deflugration; be made ar every injection, with a violent efferveſcence. and ebul- 


lition ; and at length, when in this. manner all the powder is thrown in, it 


will preſently be totally changed into a green. and violent fixed alkaline. ſalt. _ _ 


2. Regard myſt be had in this operation not to inject too large a 
quantity of the powder, at once, into the iron veſſel; which might prove 


of dangerous conſequence kor it immediately takes fire, like gun- 
powder. | 5 2 r Tr ; WI. 


ax 


converted into fixed alkali : which indeed. is the moſt expeditious me- 
thod hitherto known in_ chemiſtry of procuring it. And this may ſerve 
to new us the natural affinity there is between nitre and vegetable 
ſalts, ſince it may ſo eaſily, be changed into them. © 


4. The produdion of this proceſs may be uſed in all caſes, whether 


medicinal or chemical, where fixed alkali is required; vole it ſelf really 
| and as ſuch acting even 
upon metals. RN 8 „ 


„ G aon 


3. Here we ſee that nitre, which of it ſelf will never flaſh in the 
. . fire, may readily be made inflammable by the injection of tartar, a ve - 
- getable acid falt, containing a copious oil; and thereby be inſtantly 
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| Exhibiting the manner of converti * purified | NITRE into 
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237 


1. USE a proper tity of pure pulverized nitre at the fire, and when The groeeſs — . 


tit runs put t ſmall portion of live charcoal, or other kindled vegetable 
fewel, into the crucible to it, and a great flaſh, attended with a confiderable re- 
port, will. preſently break out ; then, the former being conſumed, throw a freſh coal 
into the crucible, aud repeat the injection till the flaſhing and report entirely ceaſe ; 


7 which the remaining nitre will be turned into a blue-coloured fixed alkali,” 
0 


nger thau almoſt any other that can be procured, or as violent as ſalt of 
tartar it ſelf. en | 


2. In this proceſs, alſo, the quantity of fewel injected at once ſhould Whes caution 


E 


not be large, for fear of any 
_ crucible ; the exploſive force being frequently ſo great as to throw out 

the injected coal with a conſiderable violence. And this happens altho 
the nitre it” ſelf is not actually kindled ; bur as it thus ſtrongly agitates 
the coal, it cauſes it to flaſh with great violence. : 


miſchievous effect, by the burſting of the 


equirer, 


23. Hence we learn, that a fixed alkali is producible by a ſmall quan- ur cyemicat 
tity of fire, or without the affiſtance of a thorow calcination'; and that . | 


the whole body of nitre is thus convertible into alkaline falt, unleſs 


rhaps its ſpirit flies off in the operation, in the form of vapour, Which 


is not prejudicial, but wholeſome to the body, and fai d to be a pre ſer-· 
vative againſt the plague. | . LOT Ig 


4+ If this fixed alkali be expoſed to the moiſture of the air, it is Me of 


| thereby preſently made to run, like (alt of tartar; per deliquium, into an Nod,“ 


unctuous, alkaline liquor, which Glanber, its inventor, took for the al- 


kaheſt: but in this he was grievouſly miſtaken; ſuch liquor being no. 
more than the alkali of nitre, fixed by the inflammable vegetable uſed 


in the preparation, and run into a fluid by the moiſture of the air, 
which it ſtrongly attracts. What led Glauber into this miſtake, was its 
reat power as a menſtruum, whereby it diſſolves various bodies; tho 


1 reality it is fcarce preferable, for that purpoſe, to oil of tartar made 
per deliquium ; having entirely the ſame virtues therewith, except per- 
P 


s it is of a ſomewhat more penetrating nature. There is, however, 
a remarkable book in French, which I have ſeen, wrote entirely upon 
| this ſubjeR, by a jeſuit, under the title of The univerſal medicine. 
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1K. throw @ ſmall. proportion of ſulphur, not exceeding the twentieth part 
thereof ; and there will inſtantiy enſue a very ſmart fulmination, with ſo bright 
a fame, that it proves almoſt too ſtrong for the eyes. When this phanomenon 
ceaſes, the ſame ea of ſulpbur may, in like manner, be injected, and the 
operation repeated for two or three times; then the ſulphur . appearing to be 
E . _ _ _ wholly N e the remaining matter is to be poured out to cool, under the 
u, uſe," 2, This proceſs ſhews the foundation, and poſſibly the origin of 
gu- powder; nothing being here wanting but Ls coal, to conſtitute 

that deſtructive ; compoſition : and what ſervice the coal performs there- 


P in, may be learnt from the preceding proceſs. The production is called 
Lapis or Sal Prunellæ, not that it is ever obtained from the plant ſelf-heat; 

Z . en the Germans obſerving it to cure the inflammatory, or gange- 
+, rous ſpecies of the Angina, which they term de Brune, as effectually as the 


Te Prunel/a, they affixed that appellation thereto: tho to ſpeak the truth, 


the pure nitre, without addition, or without undergc 
eems, in this caſe, to be a much better medicine, 


ing this operation, 
to the cure of the quinſy. 0 
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with” Sulphur. 


| of 4 g e. gether, n pon cog thrown, by ſmall ens Ft 
8 once, into a clean, ignited crucible ;_ 4 ach . 
Wt _ © diately ariſe a fulmination, like that of gun-powder : which being over, the ope- 
ration is td be. continued till the whole mixture of the nitre and ſulphur is thus 
deflagrated. What now remains in the crucible muſt be fluxed, or continued 
in a calcining heat, for the ſpace of half an hour; then the veſſel being ſuffered 
gi ww take out the matter, and preſerve it under the name of Sal Poly- 
chreſtus. | wel pr ot | 

„„ _., 2. This proceſs might otherwiſe be performed by frequently inje&i 

Arbe, 2nd ſeaall portions of ſulphur upon the fluxed nitre, in the. nog of the 


afes. of the p1% preceding, till what is thus caſt in amounts to an equal quantity, or 


till the matter fulminates no longer, but only flames like ſulphur. And 


the 


TRE into Sal Prunellæ, 
J : 


o a proper quantity of pure nitre, fuſed at the fire in a crucible, 


_—_O 
manner of Converting NITRE into Sal Poly- 


and upon each injection there will imme- 


b 1 0 I - | > : |; vþ \ * . . 


the ſalt obtained in either manner, may, by repeated ſolutions, filtrations 
and exhalations, be reduced to any deſired degree of purity. This is a 
ſalt of a peculiar nature, being ſemi-ſaline, and ſemi-ſulphnreous, nei- 
ther acid nor alkaline, but ſome what bitter, and exceedingly like that 


mineral or: foſſil ſalt which is dug up in ſuch pits as lie near the 


veins of ſome mineral ſprings. On account of its numerous medicinal 
virtues, it has obtained the name of Sa Pohchreſtus ; and accordingly it 


is called by the French, Sel de plenfieurs uſages, the ſalt of many virtues. 


And indeed it is a noble medicine in all thoſe acute diſeaſes Which 
are curable by aperients, and refrigerants ; this ſalt producing its ef- 
fects, without cauſi Bow bees ger ges or diſturbance to the body. It 


is the moſt powe ver of all the ſalts hitherto known; being 


without equal, and very different from all others; as conſiſting of the 
fixed parts of airre and ſulphur, ſtrictly united together Taken in the 


quantity of a dram, in the morning faſting, tis an admirable, gentle 
cathartic; half a dram proves a ſudorific or diuretic; and in the doſe 
of two drams, it will generally prove a moderate emetic. In all mild 
intermitting fevers,” it is as infallible as the cortex; being given in 4 
proper doſe, diſſolved with: ſome convenient liquid, two hours before 
the fit is expected. ' It likewiſe wonderfully' diſpoſes the body for the 
cure of obſtinate quartans; and will ſometimes even effect the cure it 
ſelf. Being à neutral ſalt, it is likewife ſo innocent that it may ſafely; 
and to advantage be given in continual fevers; and T have always found 


* 
3 18 
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it is of very great ſervice in epidemic caſes. © In ſhort, it 1 forms 


as much as can well be deſired of a medicine, and anſwers all the vas 
rious intentions of the phyſician with the greateſt caſe and Tafery. 
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of Ni 
I dry powder of common red bole-armeniac, and grind them together for 
ef a low, conted retort, made with a lauge neck; ſet it itn an open fire, lute on 
a capatious receiver, with the lutum · ſapientiæ, ſo that it may lie horizontal, 
and carefuly diſtil with due degrees of heat ; by" which means there will, with 
a ſlow fire, come over, for the firſt to or three, hours, an atid, pale, water 
liquor: when this is all riſen, increaſe the fire, and a kind of unttuous ſpirit 
will begin to aſcend, and keep coming over fur two or three hours more : after 
this is all come off, increaſe the fire again, till red fumes appear in the glaſſes; 
and continue the ſame degree of heat as long as any of them are to be ſeen; 
' then give the laſt degree of fire, and keep it up for two or three hours, ſo as 
ro male the retort red hot; upon which the fumes will ſeem of a dark red, and a 


red liquor will come ouer. When this ceaſes to run, let the fire go out, and the + 


1117. fre prider; add three of tht, pa 


| wſels . 
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© Proceſſes upon Foſſils - + 


veſſels cool. The liquor that will now be found at the bottom of the receiver; 
is a ſmoaking and exceeding acid ſpirit of nitre ; whilſt only 'a parcel 0 751 


bole, to appearance, remains at the bottom of the retort» But if any 
be ſtill mixed therewith, it is not converted into fixed alkali, but 


3 


. ſolution in water, filtration, aud cryſtalliz.atioh, be reduced to the form of 


nitre g. | 1 50 SEL ao 
2 The production of this proceſs ſhould not be raſhly appraached ; 
and care ought to be uſed in pouring it out of the receiver into the 


veſſel deſigned to keep. it; for if this be imprudently done, it may 


rejudice the lungs by its corroſive fumes. The ſpirit of nitre, there; 
ore, is molt properly handled, or poured from one veſſel to another 


under a chimney, which may give paſſage to its efluvia. And in order 


to detain and keep this ſpirit in the glaſs, it muſt either be ſtopped 
K wh a glaſs-ſtopple, or one of wax; for it would preſently eat 

ro” cork..: PE Sn rot oe ry 
3. We learn from this experiment, that the fire greatly attenuates 
nitre, when prevented from flowing therein by means of bole, dried 
:clay, or the like, ſo as to render it volatile, and turn it into an ex- 
ceeding acid and unctuous liquor, which may be called the ſpirit of 
nitre, or Aqum fortis ; being indeed the general baſis of the menſtruums 


for metals, and the only one that diflolves the human calculus ; tho not 


capable, on account of its corroſiveneſs, of being taken internally. But 


if this diſtillation was to be made in an earthen veſſel, without ad- 


dition, the nitre would paſs thro' the pores thereof, and not be ſepa- 


rated or changed into an acid; which ſhews us the-uſe of the bole in 


this proceſs. 


4. Hence we infer that the fire has a farprizing power of convert- 


ing a fixed, neutral, and almoſt -taſteleſs ſalt, into a violent acid, vo- 
latile and corrofive liquor; at the ſame time giving it a ſtrong ſolutive 


233 whereby it acts even upon metals themſelves: for nitre of it 
el 


f is no ſolvent of metals, tho its ſpirit diflolves. them ſo powerfully. 
And it is very remarkable, that the whole body of the nitre is thus 


convertible into this acid, without any ſeparation being made thereof 


into its principles ; for, as we before obſeryed, if the fire has'not been 


violent or long enough continued to drive it all over, what remains 
mixed with the bole, is really and truly nitre ; ſo that the ſpirit ob- 


tained by our proceſs is an actual tranſmutation of the nitre. And in 


the ſame manner may acid ſpirits, otherwiſe called oils, be procured 


from the other foſſil ſalts ; as particularly vitriol, tho this requires a 
particular, cautious treatment, and à violent fire for the purpoſe. 
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into a laſs retort, equal rtion 0 | 
pure oil of witri r 2 N 5 7 Fig whole — may 
not poſſe s more than rar thirds 'of the retort : red fumes will inſtantly ariſe in 
the glaſs 5 1 lune on a large reieivir, with rhe lutum ph 
and diſtil with — . Fre, in à ſand furnaces upon which — veſſels wil 
Joon be filed with fumes of a colour between black and red; then the fire be- 


ai increaſed, thro! al, continued gil neg fir e * 
- W e 2175 be ids Aer andy 1 ml be. Rd, ar the bot Ag? wy a 
po 4 3 a Fortis, N 70 Pi | 
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; BY d.; and. the beſt for ber uſes, or in all thöf 
ba ere it is Hes require date and genuige It, is, e the 
body. of the ni a I . not . vittiob as den! 
ſuſpected; whic felt from hence, 5; . e nitre may Wu. 
recoyered. from t by Juor. lt is weaker 25 


* AS, hi 12 . Wy in & = n r 
e con ins 72 which. . — b re. hae Tits 
= — 5 . glaſs, for its Parts would x 7 paſs = wood | 
or cork. GI the, original author of this proceſs, Who mage 
à great — of the production, by keepin ing. it, for ſome time; ſe- 
cret, and ſelling it, at his own price, to the ch Ry ob different coun; 
tries; among whom, it. was uſually called the. ood 'of 155 l ; 
on account perhaps of the colour, of its fum vehement fire ! 
quired to raiſe it. And i in the ſame mant * fe of of. air e 4 bs 
| 22 are ;obtainable, by mixing with, a1 eber 50 "= 
| ence. we ſee that oil of vitriol has the, power of volatilizing f. ſale; © eee 
| and of 8 it ome a neutral ſalt into * acid Pins without” aww 


IE bh 9 — 7 we. 155 wy nitre is cc ESE pn 1355 474 72 
before aw it was into alkali. We may dd, that. it ſhould ſeem from 
52210 Arien 2 Ke 92 en, dif Nr 
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= cake of ſalt, co y called the Sal triolatum, for- 1 4s fe n 
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the effect of the oil of vitriol in the preſent proceſs, that this liquor is a 

kind of concentrated fire, as here producing the ſame change that a vehe- 
mentſire did in the foregoing ; excepting only, that a conſiderable part 

cf the nitre in the preſent, proceſs remains fixed with the oil. At leaſt =. 
the ſpirit of nitte it ſelf appears to be of an igneous nature; ſince be- 

ing mixed with the eſſentlal oils of cloves, carraway- ſeed, ſaſſafras, or 

the like, it cauſes them inſtantly to flame, with a great exploſive force. 9 
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r.TTPoz proper quantity of Glanber'; ſtrongeſt ſpirit of nitre, contained 0 

* | 2 the pernicious fumes, ee pour, by flow degrees, thrice its quantity of pure t 
a A lcobbo tint there "violent . or” 
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* This ſpirit is uſually ordered to be diftil- . requifite to drealt the points of the falt-petre, ; 


led from” the mixture wich proper f 
fire, the junQure of the ls being; luted | 
at all, or but Ulighty; and this operation ſeems 


< 3 may be ſafcly given in caſe of a 3 even 8 
gned for extirpation; for even then it will contribute to make a ſe-. 

paration 2 5 hay when pr pry ſound: 4 whereto it is a bo 
uous. Y, it has, when a "ay great, virtues 
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PROCESS" V. 


baue the n LA id NITR B, „ Means ; of 
12 Uo allali. . 


b 1 Fg of Che of, oy by des The ſs; 
1 * grees, the dixivium of 3 fixed alkali of nitre, or, 2 271 all one, Fo 
oil of tartar per deliquium, and à violent efferveſcence will immediately enſue : : 
continue thus pouring on the lixivium till the point of ſaturation is obtained, © * 
2 is till the mixture ceaſes to bubble, or till it appears to be neither alkaline nor | 
. then filtre the liquor, evaporate'it to a pellicle, and ſetting" it to ſhoe 
in 2 3 cold, it will run into crjſtalt; . which, if "the Point of ſaturation was | 
nicely hit, cannot, in any reſpect, be dftinguiſhed from, genuine nitre. 
2+ This is that noble experiment upon nitre, of which Mr. Boyle has 17 * a 
wrote an entire treatiſe, under the title of the Redintegration of nitre ;_ 
and certain! ſhews, that a mild neutral and innocent ſalt, at leaſt ex- Ale a 
ceedingly lite native nitre, may be generated from a known fixed alkali 
and ſtrong acid. It would, however, be too haſty to conclude from 
hence, that all nitre muſt needs be produced in this very manner; for 
the ſame ſalt may have different origins. Some there have been, who 
queſtion whether the ſalt thus obtained be really and truly nitre; but 
no ſcruple, methinks, need be moved upon that head; ſince by di d un: 
Land "IT oil of vitriol, it undoi 12 aflords Aer e ons nitre. 15 


1 PROCESS, cxxvI. 


tion of 8 NITRE, by means 
i of fam. 3 * N 
„ 33 3 Adr 
7 . the oil of tartar in the l eſs, the alkaline ſpi- The 7. 
1 rit of 2 het prepared with ſale of in pre added, 8 50 . 
ſame manner, to ſpirit of nitre, the phanomena, upon continuing the experiment, - 
will be the ſame; only the actually nitrous cryſtals, into which the liquor ſhoots, = 
will be thinner and lighter,” and, like ſat-ammoniac, ſemi-volatile-* it 
2. Hence we fee that from the union of acids and alkalies there Its chemical 
may proceed ſalts retaining the nature of the body which affotds the , . »/. 
acid, but receiving their degree of fixedneſs from. the alliali :\ thus from 
the pi rit of allum, me c. * vitriol, &c. may be n _— 
12 
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volatile, the nitre regenerated in this manner, will either be 5 
- 1 8 fixed or ſemi-volatile. If therefore we could conceive,” that alkaline. 7 
i ſpirits may meet with the acid of nitre under ground, it were eaſy; fo 
8 to imagine how nitre is there producible: but that this is erer fig 
really the caſe, ſeems hard to ſay. We ſee however, that it is poſſible lo 
ſor cauſtic alkaline ſalts to fix a cauſt ie 3 and thereby form them- m 
fy ſelves into a neutral ſalt, that is e d, Mor ine pl 
= Ws CIT ww 8 KG 15 18 8 
3 5 | P R 0 o E 8 8 XXVII. pl 
; | i 
995 Erbin Ark produtrim of NIT RUM NIrRA TUN, I 
| 5 4d N TRE, or 2 ene La ALL with N ſu 
9 * e, . ee : - 
8 85 9 7 8 ali i; * ene TP 1 me t 
proctys. To the. 1 ou jon 3 b in water, a 2 the 
2. ſpirit. 72 fl ſufficient to give a manifeſt acidity thereto ;: T 5 | al 
beg the mixture to a pellcle, and in the cold it will ſhoot into perfect) witrous. 
* but of, an. acid taſte; which are the. nitrum e acid nitre, or | = 
Es Petre impregnated with its own! 4 06 : A ns 85 
es uſes, * pion. This proceſs gives; 25 a meth of eflentiication, 2s is is called or of  ” 
ſaturating any kind: of ſalt, or e acid, "by means of its own DA 3 
aud thus kartar, fee (alt, rc. may be efſentificated, . Bur nitre treate 1 
this manner has very few known. uſes; being remarkable for little —. ( 
when not made too ſharp,. than quenching thirſt, and keeping the mout 1 
cool and pleaſant in burning fevers, being laid upon the ei : tho it - 
might like w iſe be prapetly employed in, all 7 diſeaſes; nd. in hot Fr 
climates it» will excellently ſerve to cool, and re freſh, their li Kir! n 1 
to render them r and Frag with nk: 15 i 
| : 4 
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ration of Glauber's ſal mirabile of SAL T-PE > TRE. X 
854 r n V4 or W : r 
The rr. 1 e a len r I ; ; 
5 | | hundred and riuenty ahird. proceſs,, the white, odd kind of ſalt, that re- 91 
5 f 8 1 at: the dtm of the rrrart be uten. and 2 in water, the. 1 
ſolution filtredievaporated over. the, fire 101 à pellicle, and ſet in d cool place, 4 
el ſhoots" intd an Hhucomnen uud of . that are not geferable to. any 2 
3 Pperien ef abe known falt; lein neither nirmut, vitriolice nr of, Lin te ſear 1 
—_ bur of a inew nature, peculiar 70 themſelves; . and having this, peculiar 4 
Wa FO tendency to chemical. Marten beret from them- 1 
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ſalts ; but © approaching | neareſt — nature of —. vitriolatum. 
2. This experiment may be reckoned among ſuch as are contingent; 
for we cannot always produce theſe cryſtals,” nor aſſign their preciſe 
figure: before -hand. But if the diſtillation of the ſpirit of nitre be not 
long continued, or but juſt till the ſpirit is all come over, and the re- 


maining mattter be then committed to a large veſſel, in à ſtill cool 
place, its upper ſurface will, like a fruitful ſoil; appear covered, in - 


wonderful manner, with a kind of ceryſtalline vegetables; and if theſe 
cryſtals | ſhould at any time be diſſolved or deſtroyed by heat, upon 
e eee the cold again they will again begin to ſhoot, and 
give ſigns of vegetative life, ſometimes diſcoverable by the naked eye. 
3. If the ſalt of this proceſs be ever ſo often difſolved in water, and 
ſuffered to ſhoot again, it forms it ſelf into the ſame kind of cryſtals 
it before appeared in; but becomes purer and purer by repeated opera- 
tions. Its medicinal virtue is apertive, and differs not conſiderably, from 

that of tartar of vitriol; the proceſs wWhereof we ſhall deſcribe here- 

after. 11 EFFECT Ort: 3583 10 001% neee eee 21897 
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into hollow, pyramidal cryſtals; which being again diſſolved, and 
ſeveral times treated as before, they at length appear in the form of 2 
very dry and perſectly white alt, too well knoun to need any farther 
gdeſcription; this being the common ſalt that is uſed at the table. But 
if theſe depurated, dry cryſtals be put into à clean glazed weſſel, that is 
cloſe covered, and ſet over a clear fire, they will, for a long time, conti- 
nue to crackle with a conſiderable noiſe, and loſe one third of their 


. 
* 


ts fæces, evaporated to a pellicle, and ſet in à cool place, it concretes 
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weight in the operation: and this is called the decrepitation of fea-falt. 


N 


kind of | 


= IS whey the. crackling: ceaſes, and the ſalt is reduced to à greyiſh 
filtred and cryſtallized again, it becomes more pure and per 


* 


ect than 


powder, it be. fuſed in 2, crucible, then diflolved| ay, waer 


any other ſalt, well. fitted for chemical. operations,-and-exceedingly 'ap-. 


proaching to ſal- gem. And in tlüs method we ought conſtanrly co 


purify ſea-falt, for rhe uſes of 1 ; becauſe naturaſly it is Aways 
mixed with ſome impurities of the fiſhes, or other foulnels of the ſea 
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| he ſea-ſalt thus purified, is neither of an acid or 


rious treatment. 


alkaline nature; for it makes no efferveſſence with fſpirit- of vitriol or. 


oil of tartar. *Tis wonderfully fixed in the fire, much more ſo than 
nitre, and will not low without a violent heat; and then tis apt to run 
thro the pores of the containing veſſel. Being calcined with the moſt 


intenſe degree of fire, it neither changes its nature, nor becomes the ſhar- 


per; but it runs ſpontaneouſly in the air, by attracting the moiſture there- 


of. There is this farther remarkable of it, that either directly or indi- 
-realy tis rhe only ſolvent of gold, mercury alone excepted ; and power» - 


fully .didolves.it, if mixt with ſpirit of nitre, which is thereby turned into 


what we call Agua regia, ꝛs being the menſtruùm for the regal metal. It 


preſerves its virtues entire in paſſiuig thro! all the ſtages and eirculations 


to avoid the noxious fumes, a weight of moderate 


of the animal body, where nitre would be conſiderably changed. Laſtly, 


it defends all the parts, both of animals and vegetables from putrefac- 


tion; ſo that theymay be preſerved entire by its means for a long ſeries of 


years. The like properties may alſo be underſtood of ſal- gem, which ap- 
pears to be the ſame kind of ſalt, tho found in a different form, and dug 


up in mountains, or mines, far diſtant from the ſea. 
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Erxbibiting the preparation of Glauber's Spirit of SE A- 


1.1 [ 'O a proper quantity of purified ſea-ſalt, diſolved in an "equal propre: 


tion of fair rain · water, and put into a glaſs retort, „ With. care 
8 9 oil of vitriol, equal 
to that of the ſea-ſalt ; and as ſoon as they mix together, a confiderable ebul- 


lition, heat, and very piercing, prejudicial; and acid fumes will ariſe; which + 


Peu that the ſea-ſalt is now volntilixed. After this, apply a capacious receiver 
to the retort, and firſt diſtii off the infipid phlegm, with a gentle beat in ſand, 


till the liquor juſt begins to riſe free TN then pour away the phlegm, firmly Iute 


0bſervetions 
thereon, . 


' fea-/e ES. — 5 8 
2. Tho this ſpirit of ſea-ſalt. be a ſtrong acid, yet it appears to re- 
| ceive nothing at all from the oil of vitriol in the operation; for it per- 


on the receiver again, and diſtil with degrees of fire to the higheſt that can le 


given in ſand the ſpirit will riſe in white fumes, as that of nitre does in ved 


ones; and when no more liquor will come over, let the veſſels cool, and carefully 
tale . the receiver, which will now contain an excellent and genuine ſpirit of 


Spirit of ſale — allowed good | bly z but when a year old, A 16ſeb ie ben cd 
and genuine when it appears — — RE laſtly, when it is of 
rent, pellucid, or yellowiſh ; when being new, 

is 1 | y affect the noſe agreea- 


— 
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\rodes nor tinges the cork whereby itis confined. 


_ 


fectly ſeparated from it by any gentler or leſs labo⸗ | 


an acid, pungent, ſaline taſte, and neither cor- 
fefaly 
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fectly diſſolves gold, eſpecially when obtained pure ; which it will not do 
when mixed with oil of vitriol. The method of parifying it, when the 
caution of changing the receiver after all the phlegm is come over 
has not been obſerved, is to place it in a tall glaſs, and with a gentle 
heat exhale the aqueous part which will leave the ſpirit exceedingly 

ſtrong and pure. And, what farther proves it the real ſpirit of ſalt, 10 10 
be joined with fixed alkali, it will again be converted into ſea · ſalt; 

ada nd if added to a volatile alkali, it becomes mere ſal-ammoniac : and there - 

fore where · ever a clean ſpirit of ſea · ſalt is required, this is the kind that 
ought to be uſed, rather than that diſtilled with bole, which requires 
earthen veſſels, and a ſtrong and naked fire to raiſe it; the whole pro- | | 
ceſs. being conducted exactly as in the diſtillation of ſpirit of nitre; ex- | * I 
cept that the ſea-ſalt ought to be thorowly decrepitated before it is com- | 

' mitted to the retort: by which operation it will be found, that almoſt the 2 ä 
whole body of the neutral, mild, and fixed ſea ſalt is convertible into 5 * 
white fumes, that condenſe to an acid, corroſive, and volatile liquor. But a 
if a third or fourth part of bole be not added to the falt before diſtihja - 
tiene; will be fuſed by the fire, and made to paſsthro the pores 'of 

: 2 The medicinal virtues of this ſpirit are very conſiderable, whether Fireves end a 

it de uſed internally or externally. Beſides the virtues it has in common 7 of hep 
with ſea-ſalt, and all the acid fpirits, it is peculiarly adapted to excite 
the appetite in perſons: of a weak or languid ſtomach. It likewife de- 
fends the body from alkaline putrefaction, clears it of viſcid 3 
and is of ſingular ſervice in the ſcurvy : Helmone alſo commends it as 
the beſt known medicine, for the ſtone of the bladder and kidneys; a 
few drops thereof being taken every day in ſome proper vehicle. Exter- 
nally applied, tis admirable in putting an immediate ſtop to gangrenes, 
or mortifications. It appears to be the beſt corroſive hitherto diſcovered, 
for taking off warts and ſmall cancers. I once performed an almoſt un- 
expected cure upon a man who had a little cancer in his tongue, only 
by frequently touching the part with this ſpirit. But I do not recommend 
it as a proper remedy in all kinds of cancers ; only when they are ſmall, 
and unaccampanied with a bad habit of bodſ̃ / 


Exhibiting the preparation of Glauber's Sal Mirabile f SE A- | 
CE Si LE ALE WE BM OD 
i AE E the articular, white falt, that, after the preceding proceſs is Ee Gee. 
*” fiſhed, _ at the bottom of the retort, bruiſe it, fuſe it for ſome me 
time, at the fire in a crucible, then diſſolve it in water, filtre the ſolution, evaporate : 2 
it to a pellig, ſet it in a cool place, and it will inſtantly favor into a —_ 
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tells us, may well be owing to the quantity or different proportion of acid 


and ſtrunge kind of cryſtals, of a figure not to 
entzer of 2. The figure: of theſe cryſtals: is ſo uncertain, 


Proceſſes 1 


In DF) " 
; 7 * 
T 


| be defined, ' and, b 
called; Glauber's ſal mirabile of | ſea-ſalt. ' ' +» ®; / 


appear the ſame in any two operations, as Mr. Bohle has zulliy obſerved; 
in ſpeaking to the differences he-remark'd. between ſalts. And this, he 


they contain, or according to the time at which the diſtillation of the ſpirit 
of ſalt ceaſed. And if, without a previous calcination, the canut mortuum be 


directly diſſolved, filtred, Cc. it may be made to afford an incredible variety 


of cryſtals, according to the quantity of the acid left behind, 
whereof, it had not been freed by the fire: but if the -proporti- 
on of the acid be much too great; it may entirely prevent the cryſ- 
tallization.; in which. caſe, the ſolution, and other parts of the opera- 
tion muſt be repeated in order to get it out, before it is again expoſed to 


_ cryſtallize.» M. Journefort tells us theſe cryſtals nearly reſemble the frangs | 
& 


kind which he obſerved hang pendulous from the top of a certain cave:he 
met with in his travels. In ſome of their properties, they come nearly 


up to tartar of vitriol; but differ from it in others. They have this won - 


derful property, that being mixed with thrice their own quantity of 
wine, water, or any other ſimilar liquor, and ſet at reſt in a cool place 


for twelve, or twenty four hours, the Whole liquor will appear to be 
fflroꝛen· And the ſame effect they produce with the liquor wherein the 


fleſh of animals has been boiled: Pheſe ſeveral reaſons induced Glauber, 


the firſt diſcoverer of: this ſalt, to call it by the name of wonderful; and 


Irs medtcinal 
virtues. 


. perſpiration, it appears, more particularly, to-prg 
; ought to be uſed with dikre on, becauſe it is apt 


to give an entire treatiſe upon the ſubject thereof; wherein he like- 


wiſe highly commends it as a menſtruum, making it, in a manner, to 
be almoſt. univerſal: and indeed its power is admirable in diſſolving 
roma 4/20 other metalline bodies, aud extracting tinctures there- 
D ¶½ ¶ aft , èÄ—K IOOGD 7 

3. This ſeems to be much the ſame kind of ſalt with that the Eugliſß 
call by the name of Epſom ſalt, and of the like medicinal virtues; 
being indeed, when prepared pure, an excellent purgative; and may 


be taken in the quantity of an ounce, diſſolved in water or other 


liquor, in the manner of the medicated falt of Tachaius; and When 
uſed along with a vehicle diſpoſed to go off by urine, ſweat, or inſenſible 
ote and increaſe thoſe 


diſcharges : but it : retion 
to damp, or totally aboliſh the power of generation. 
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it they ſcarce erer 


kene, 4 0 N 
„ AA 8 Wü 8 f 
Po a e of Glauber's ſpirit of * ſalt obtained as above 4 The preſs 
rected, pour, at ſeveral times, ſo.much of the oil -of.. tartar, 
per deliquium, as wit, ſerve to ae it, or tin the mir 
two ceaſes to make any. ehullition, or  effery eſcence, and taſtes n 
allaline, but. entirely , like the lixi 75 "of {e ea- alt. T1 e e 
every affufion of the, vil of tartar. 55 wery. rv "and care muſt 
be had, by. repeated 5 made in ſmall quantities, to hit the exalt point 
* of ſaturation ; which being once obtained, - the Ii Mu wil, upon all trials 
prove 4 real and proper; lixivium of ee 7 25 And if” this liquor be fil. 
tred, or made pure, and evaporated over, 4 Kerle to a el, and then 
expoſed to the cold, it will there ſhoot into aftual 77255 75 a”, Jar: as 
appears plainly by. their Fredueſi at the es. their taſte, . figure nd the 
rf but. F by the Power 0 Live to Aquafortis of Ao 
0 * 
1 * Here e ſee a mirs, neutral ſalt Produced by the admixture of the 1. aſe inch. 
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violent acid pf ſea- Fu 5 With a:fixed Aae as Was before obſerved” in 4 Fa, 


the N itre from i its ſpirit ; r c regenerated fatr ICI 1 
ting neither of es gi et, "of alkali, nor acid, When the Giri indy 75 
is nicely. performed, and the due proportion Hit. Whence it 4 Pears, 
that in caſe à very ſharp fluid were lodged in the human body, it might 
be corrected, or have its acrimony deſtroyed by an oppolite "Cate, , without 
cauſing any violent diſorder ; the Tak e 1 thi 10 mixture bein 11. 
thus made harmleſs. and inoffenſi ive, But in e the new. falt 
will partake of the nature of the acid, rather” thn! ih alkali 3; as we 
formerly obſerved of nitre, and as appears plainly in W refent Expe=- 
riment. Whence we ſee the juſtneſs of that rule, which obtains among 
the adept, that acids determine alkalies. But tho tis manifeſt” from 
this experiment, that ſea-ſalt may actually be regenerated by unit ing its 
ſpirit, to a fixed alkali; yet will it not, according to the doctrine of 
ſome chemiſts, ſerve to prove in What manner ſea-ſalr,..or Gal-gem, is. 
originally, by nature, generated in the earth, or ſea; becauſe it ſeems 
impoſſible to ſay from whence ſuch a quantity of fixed alkali ſhould be 
ſupplied, as is requiſite for this purpole ; when not a 8 of i it 
ever appeared to be the On of nature. 
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E ahibiting the extemporantoies production of Sal-ammoni, with 
1 . 8 OR. Ne TALE ” 
wy 11 ab woods ms bh 588g . , * 4 ix 
Wy wes a Kaba ff n of "the ſpirit en — 0 
I. quanti y of i the lofi irit of al- ammoniac, pr prac with af 97 
A . ce, e, and the mixture ires the p. 
22 ammdniat. 4 The Me in the ope- 
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, al 14 d Tiquor being filtred, and 4 
mon js Tequire 7 n #15 compoun 1 bei ed, and evaporated to 
4 cle, e it e into 7057 Ons WF, the "Fre, raft, odour, 
and wolani 1 205 ammoniac ; and bei . all chemical trials the Jame With 
15 ron nt 7M . 5, on | Heng lt : 
b by compoun ing, Ne pc we bund by bee 
ay wn it calliſts of a volatile alkali, ſoined'r6 a bferlizet ſea- 
Lang cannot however, with ſafety, from hehce conchide, chat foſil ſal- 
—— is adtually, e e in the ſame manner. This farther adyantage 


lis uſe 
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"ffſt” obtaining the Tpirit there 
lkall, as the ſpirit of urine 
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2 Flay is. hiſtory, of ales, unleſs it be che] ought to be 9 in proportion to the mat- 
e waregia.; the men num Veer, aud the hear but mod moderate, to prevent any 

Fb W oy pond and an timo f ill effect from the burſting*of the glals, or the 
I, = Pele ni . pee fumes which are to be avoided. 

pare Nc menfi mum: by digeſting ſtrong ſpirit 

of nitre, wich a fourth part N its own ſtopple of the | Matters, or one made of. 


weight of Pplrecized {a)-ammoniac, in 1225 wax, 
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N the preceding proceſs; aud much the ſume cau- 


ee from. e ut proceſs,” that it ſhews us how, to e : 


by | 
15 "ak 75 Ne Mr 0 mentioned in the 
505 5 es nd. "th nis We 210 ar, fia 8 5 and alkaline — 1 


when cold, ought to be kept in a glaſs, with a | 
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| 1 next thing to be treated in order, is Sulpt 


* 


confeſſed that it adheres, cloſely, and ſeems intimately, united to them = 


| are-calces3 and when they abound too much duced to a 
| therewith, brittle, foul; and unfit for working, fit. may be made to aſſume a metalline form a. 


fuſion, the face of any metal happens to be burnt, | of unctuous 
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in o ur; which comes Inmod«#ion to 4 
immediately after ſalts, and before we procged to metals, becauſe 3 . of 9 
g | g phur, 
the firſt operation to be made upon metals, muſt be to purify and cleanſe 
them from all heterogeneous bodies, of which ſulphur is the chief; and 
ſo univerſally and intimately adheres thereto, that ſcarce any wee in . 
nature is to be found without it, or can be perfectly freed therefrom. | | 
_ Sulphur is 2 foſſil body, friable in the cold, fulible, like pitch 
bitumen, by a gentle heat, without taking fire of it ſelf, inſoluble iu Water, 
ardent ſpirit, and all the known acid. liquors; tho it makes a moſt per- 
nicious ſuffocating fume with oil of vitriol. It is very inflammable 4 1 
naked fire, and burns away in a blue flame ; which is the contagy 2 3 
of ſulphur, and of which it can by 50 art be deprived. Jo ts axtaratk fe it ads 5 
is wholly volatile, but proves neither acid nor alkaline upon any chemical 7 | 
experiment; tho a large quantity of acid matter may readily. be obtained 5 N 
therefrom. But this no more proves it an acid, than a limilar treaegmeunnt = Hl 
would prove, that nitre and ſea · ſalt are acids, becauſe by the like means 8 
they may be converted into ſuch, It is by the Chemiſts, wich ſme ſhew | 
of reaſon, called the roſin of the earth; for all the properties which Ke 
formerly. obſerved of roſius are likewiſe to be found in ſulphur; excepting © © -— _ 
only, that it is not of it ſelf, like all vegetable roſins, diſſolvaple in OE 
alcohol of wine. Some chemults have entertained. a-notion that ſulphur | 
may be fixed into. metals; but this appears ill grounded: tho it mul be „ : 


Which are all brought to their proper form, by being ſeparated, and | . 
cleanſed therefrom . All _ | folphur in uſe, is ech to be dug i 
from the earth; and large Pare of ĩt are found in hot. ſubterraneous 

E Where the ſtrong effects of fire are felt. For the other particu- 

lars relating to this mineral, we refer to the Theory,  .. 


- 4 
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8 nie, JVC AE 5301, 10 avi. ary ct 
* Thetruth ſeemsto be, that all metals require] that is, appears like a cruſt, and ceaſes to flow 
a certain proportion of ſulphur to make them what with the tody thereof the way io reduce it, and - = 
they are the purer the leſs, and the more impure] make it again flow ſmooth and equable, is to y 
the . Metals too far freed of their fi e ſul 
pbhur: and when to a mere calx, or glaſs, 
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When by too violent, or too long continued 4 gain, y fuſing it in a ſulphuteous fire, or a fire + | * 
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5 2 for the itch, and all cutaneous diſeaſes; 


volatile as we find it in this proceſs, were very capable of 
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1 vivum, reduce it 0 a fine powder, mix it with an equal or double 


7 


lute on the Yecerver to exclude the air, and in a ſand-heat, give u ſtrong degree 
of fire ; upon, which the whole body, of the ſulphur will melt and fall, or 


— 


riſe in flowers, adhering to the fides of the reteiver, and retaining the nature 


and properties of native Julphur; only ſulphur purified, and brougin ts the farm of 


re muſt be had in luting the junRture of the fubliming veſſels, ſo as 


F 


- ro exclude rhe air, the admiſſion whereof, would inſtantly catife the matter 


12 


. to take fire, aud make it ſuffocating; or unſafe to approach, for fear the 
 veſfels ſhould break. This is the common method of purifying native 


ſulphur; which being fuſed 17 5 at the fire, and caſt into rolls, is 
the common ſulphur, or roll-brimſtone ſold in the ſhops. And if 
the ſublimarion Were ever ſo. often repeated, the ſulphur would un- 
en e n ee its own nature, Withoüt being at all 
analyſed, or ſeparated into its component parts, only rendred volatile. 


Whence it appears, that ſulphur is a ſemi: volatile ſubſtance capable of 


enduring a | 

its nature; being only purified by this operation, fo as to become 
fitter for chemical and medicinal uſes : tho Helmom always preferred the 
native ſulphur to that purified in this manner, as having ſuffered no 


alteration' from the fire, nor loſt its ſubtile ſpirit, in which, according to 
him, refides its wonderful virtue: and on this account he highly com- 


mends it as an antipeſtilential medicine, ordering it to be given with 


ſalt and vinegar, and aſſuriug us it was the great remedy of Hippocrates, 


in the cure of the plague. This is certain, that ſulphur is an admirable 
niſtred in inflammatory or peſtilential caſes. But 
injudicious as to ſeek for the philoſophers ſtone therein; as if a thing ſo 
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FAKE an quantity of clean, native ſulphur, otherwiſe caled ſulphur 


trong fire, and a high degree of fuſion, without changing 


and may ſafely be admi- 
Oe Fare Lon fo. 


being fixed, 
or tranſmuted into a pure metalline ſubſtance. e 
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 Exbibiting the Analy/is of SULPHUR, or the method of n. 


eig Oleum Sulphuris per campanam. 


Ws 


T: ; 
AY A. in a low, cylindrical, earthen veſſel; of three or four inches diameter ;. 
when it is thorowly, difſolved, place the containing veſſel upon a wide glaſs, + 
diſh, in a chimney, and ſet fire to the melted ſulphur, Jo that its whole upper 
Jurface may appear on flame then place. the ſulphur under a broad and large 
2205 bel fe 
with the vapour of hot water, to prevent its cracking by the heat of the. lighted 
ſulphur. - This bell is to hang ſo, that there muſt be the ſpace. of half an inch. 
between itt lower ſurface, and the edge of the veſſel containing the burning \ſul-+ 
phur, to give a free paſſage to the air; and i all things are. rightly managed, 
the fumes of the burning ſulphur, being now condenſed by. the les F the bell, 
_ will trickle. down, in the form of a ponderous, reddiſh, acid liquor, into the glaſs 
diſh flanding under the mouth of the bell. and this liquor is called by the name of 
ſpirit, er oil of ſulphur, per campanam. . And thus if. the operation be duly. 
continued, and the ſulphur was exceeding pure, the whole quantity will: he re- 
ferent directions of all the chemical writers; but always without ſucceſs, 
till I fell upon the method. of M. Homberg; who for this purpoſe orders a 
very large bell to be made of a glaſs cucurbit, by cutting off a: large 


part of its bottom in a circular form, with a diamond; ſo as to leave a 


74 i 1 163. #201 4 . 2 * 
2. I haye endeavoured to perform this proceſs, according to the dif- Ham beſt 


very wide empty ſpace. When this is done, he places the earthen diſh, 
containing the ſulphur, upon a clean glazed pan; but with ſome pieces 
of glaſs between, to ſupport and raiſe. it above the pan, leſt the oil that- 
diſtills down into ir ould cõrrõde the bottom of the diſh externally, 
and ſo become impure, The cucurbit, when cut in this manner, he 
fuſpends at ſuch a diſtance above the pan, as to give free entrance to 
the air; otherwiſe the ſulphur, which ought to be kept continually flaming 
would ſoon be extinguiſhed. And that it may be ſuſpended with the 
grocer conveniences, aun e lipag cloth arpuna ee 
cucurbit, by means of ſtarch, and water; and in this linen makes con- 
veni ent loop: holes for the ſtring to run thro? that is deſigned to ſuſpend 
it, and keep it firm. If during the operation the ſulphur. ſhould, happen 
to be extinguiſbed, it muſt again be melted and treated as before. But 
ſometimes when the flame ſeems almoſt expiring, the ſtirring PLE ney 
about will alone recoxer it. And if ic be e 1 khan the ® 
upper eruſt. may be mec and made, fo burn with the other matter, the 
0 


whole body of the ſulphur Will be conſumed, and no fæces remain done 
dut if the ſulphur were impure, or this caution neglected, there will be 


NIL DT a: proper quantity of the flour of ſalphar,- over 4 gentle fire, The proceſm 
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ſpended for the purpoſe,” and firſt bedewed on the inſide, ene 
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why the mixing of any kind 


found, at the end of [the operation, a fixed bituminous ſubſtance, ſomes 
what of a ſemi · volatile nature, Whence it is manifeſt, that pure ſulphur 
conſiſts of an inflammable and uninflammable part, or a perfect oil an 
acid liquor, very like pure oil * vitriol: and this gives us the reaſon 

oil, properly ſo called, with oil 5 


| witriol, forms a ſulphur, or bitumen. The operation is made to beſt 
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advantage in a moiſt, quiet, and cool place below ground, or when the 
air is damp and cloudy. The fume which ariſes therein, ought ſollici- 


rouſly to be avoided, as being poiſonous to all the animals that have lungs, 


Which it violenth conſtringes, and W the circulation of the 


blood, ſo that it ſuflocates the creature. e ſame, however, is wonder- 
any preventive. of fermentation and corrpron in natural bodies. _ 
This ſpirit has the power of diſſolving abundance” of metalline 


es. From whence we may eaſily account for the origin of ſuch 
kind of bodies in the bowels of the earth. It differs but little from 
oil of vitriol, except that the latter generally. contains ſome metalline 


parts; whereas, this appears to be a pure and univerſal'mineral acid. And 
as this inflammable ſulphur is conſtantly found in vulcanos and fiery moun- 


tains, tis highly probable that their igneous and ſuffocatingeruptions proceed 


either from this mineral, or the pyrites, which contains a large propor- 
tion of ſulphur. 


4. This oil of ſulphur is eſteemed the beſt acid we have for medicioal 


fi uſes; and preferable to oil of vitriol, on account of its purity. Tis 


"thought excellent in burning fevers, and all other diſtempers proceeding 
from an alkaline cauſe:' Helmont, in particular, commends it as a 
preſerver of health, and tending to procure long life; à ſingle drop 


thereof bei talen, way ſome r Yeuile,/ ov m u an 
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ud them well together in a mortar, rev) pln the mixture into a crucible ; 


which, 13 covered with à tile to the firing of the ſulphur, is to be 
Jet in an 6% till the matter flows ; . t . will inſtam- 
d by the Jak. "Then Frogs ya the matter to 
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phur prepared in this manuer, for the tincture of gold; which it greatly 
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411% Ns quantity "of purified * Bur, reduced to powder, or upon the The proceſs. _ 
| flowers thereof, pour à ſuitable proportion of any oily, volatile, alka- ow ws 


as to ſtimulate; the inteſtines, and cauſe them to 3 their 
nd this 


off * 


in this caſe, generally prove inſenſible. „„ 9s | 5 : 
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Exbibiting the ſolution or tincrure 7 SULPHUR in alcohol, 
„ ; q : 4 2 831 5 A $4 x b 4 ST 1 N 8 : 


May” IN ON, a quantity of ſulphur- diſſolved in fixed alkali, after the mn. 
| 2 ner of the hundred and thirty fifth proceſs, and reduced to a. dr 
powder, pour a ſuitable proportion. of pure alcohol of wine, and there will in- 


VVV 
be cold, will gradually become deeper ;. and much mare ſo, if the containing 220 
VVV 
tt may be poured off, and freſh put on, till it will uo longer tinge it ſelf upon the 


2: + of fulphur . 
1 2. Many chemiſts have denied the poſſibility of extracting a true tinc- 


ture of ſulphur with ſpirit of wine; and indeed that ſpirit, unaſſiſted 
with fixed alkali, cannot effect it by long digeſtion. * Bat our preſent pro- 
ceſs ſhews us, that ſulphureous bodies, once opened by fixed alkali, may 


readily be made into a tincture; and allows us to conclude, that When - 


ever a mineral or metal, calcin'd with fixed alkali, gives a deep red 


. tincture with alcohol, this tincture is owing entirely to the ſulphur ad- 
 .-; hering to the metalline or mineral. body. Had the Elector of .Cologr: 


| underſtood this, he would never have paid ſo generous a price to that 
ſubtile alchemiſt who put ſuch a tincture upon him for aurum porabile ; 
tho, the better to carry on the cheat, he actually employed - ſome gold in 
the preparation, which he. could eaſily recover again. The method it 
ſelf we have formerly hinted, and in ſhort' was this: he took gold, 
antimony, and: ſalt of tartar, and fuſed them together; then, after the 
FE ' maſs was cold, he poured alcohol upon it, which immediately drew 
+ ., out a tinure, in all reſpe&s, like that of our preſent proceſs ; the 
ſulphur of the antimony being here alone diſſolved by the menſtruum ; 
for. which purpoſe it was previouſly opened by the ſalt of tartar ; the 
gold remaining all the while untouch'd. And this is the foundation and 
origin of all the red tinctures hitherto prepared from metals. 
Mcdicindl uſe. 3. All the ſulphureous tinctures obtained in this manner, are very 
15 - drying, healing, diſſolving, and 88 ; on which account they may pro- 
perly enough be given in ſuch diſtempers as proceed from cold, aqueous 
cauſes, and where the fluids are mucous or too viſcid. Dr. Wilis, in- 
| | deed, commends them in phthiſical caſes; but they ſeem too hot and 
| drying for that purpoſe, eſpecially if an ulcer be actually formed in the 
„ e | | FC : 
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Iſſolve of ſulphur, incorporated with fired alkali, after the manner of The proceſs, + 
the. hundred and thirty fifth proceſs, in about —_— or ten times $4 4 
own weight of fair water ; filtre the warm ſolution, and boil it up to the con- 

| fiftence of a ſyrup, with an equal, or a double weight of gar. 

2 This experiment ſhews. us a method of rendring ſulphur potable ; u, »ſc-. 

and at the ſame time inſtructs us in the nature of the lixiviums to be £ 

gained by means of fixed alkali from metals; and the merhod of purifying 

-ores or metalline globes If pure ſulphur, without addition, were, for 5 5 

. years Fare to be digeſted or boiled in water or alcohol, it would never hy oy - 

be diſſolved thereby: but if it is firſt fuſed with ſalt of tartar, it re- | | | 

dily affords a high tinQure, or rich ſolution, with them. And all the 

tinctures gained from metalline ſubſtances, firſt fuſed with fixed alkali, : 

are of this kind; not that the menſtruum, as ſome would have it, draws 

out the ſulphur of the metal; but only diſſolves the external ſulphur, _. | 

which is always apt to cleave thereto. In like manner, when any me- OO . 

tall ine | aq or ore is to be purified, and reduced to the form of « "i 

metal, the uſual way is firſt to roaſt or torrefy it, then grind it to +2 

powder; and laſtly, either to fuſe it, as we lately mentioned, with VVV 

thrice its weight of fixed alkali, which incorporating with the light, t. 

ſulphureous part of the ore, leaves the heavier metal at the bottom of 3 

the crucible; or elſe, after the manner of the preſent proceſs, to boil 3 

it in a ſtrong lixivium of 8 or ſalt of tartar, which will like- + 

wiſe diſſolve away the ſulphur from the metalline part. = 

3. This ſyrup of ſulphur was Dr. W/iks's pectoral, or great ſecret for Medicina? vir- 


coughs ;. which he highly commends even in caſe of the phthiſic and e — 


1. 


ulcerated lungs: but, like the tincture of ſulphur before · mentioned, it is 

very deſiccative as well as healing to the body; and therefore ſeems only | 

proper for this diſtemper in moiſt, cold, or phlegmatic habits, or when it We 

proceeds from defluxions, catarrhs, or ſuch kind of cauſes. I have often 

uſed it, however, in theſe caſes, but could never obſerve any conſide- Eos | 

rable effects it produc'd : which poſſibly may be owing to the difference * | 
of climate, or conſtitution of the inhabitants, between Eng/and and „ N | 
Holland. But I ſhould never employ it' in hot diſtempers, dry coughs, 2 

ulcerated lungs, and aſthma's; as believing it, in theſe caſes, very pre- „ =— 
judicial. It may, perhaps, be made more peQoral, and fitter for. ſome - 7 

2 by uſing ſyrup of hyſſop, inſtead of ſugar, in its compo- S 
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ot ber expreſſed. oil whatſoever, and boil them together over a fr * 
EF AY an bour, or till the ſulphar, which is apt to remain in fuſſon at the 


Its uſes, - 
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Medicinal vin. 5, This balſam is recommended both 
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the lution SUL HUR,' or the preparation of 
"its Balſam, with expreſſed oils. .. * 


2 
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1. To one part of the flowers of ſulphur, pur into a large, glazed, earthen 


I pot, add three or four parts of oil-olive, gained by expreſſion, or any 


bottom, be totaly iſobved and united with the oil into a red balſam, called by 
the name of Helmont's balſam of ſulphur. © „ 2H MT Lien 


2. Here we ſee that hat mb readily diſſolvable in ue, oils ; which 
ſhews the general method of preparing the balſams thereof; and gives 


us another method of ſeparating ores or metalline bodies from their 


external ſulphur. Thus antimony, for inſtance, being reduced to pow- 
der, and boiled in oil, will” be freed of irs ſalphar, which is now 
formed into a balſam. And this may be ſufficient to let us ſee, that 


all the balſams gained after the ſame manner from metals, are no more 
at bottom than balſam of ſalphur ; being very improperly called the 


balſams of the metals from whence ory were gained, | 
Mg balfam i mei ot external and internal uſes, as 
being warm and mollifying in caſe of wounds, ſanious ulcers, fiſtula s, &c. 
and curative even of ulcers in the lungs. Helmom particularly crys it up 
in all diſeaſes of the breaſt. But I cannot at all approve of it as an 
internal medicine ; becauſe it is certainly of a very difagreeable taſte, 


and leaves ſuch a nauſeous impreſſion upon the tongue as is hard to 
be got off again. © Befides, the oil it is made of 8 very. groſs, it 
0 ave frequently 


cauſe obſtructions in the lungs: and I 


ets found, that upon giving this kind of balſam in phthiſical caſes, the 


a large part of the ſulphur will 


fever and other ſymptoms have been increaſed, and the appetite de- 


praved. But as an external remedy, it is doubtleſs very ſerviceable in 


wounds, ulcers, cc. which ſeems to have 


189 8 ne * the occafion of its be- 
ing likewiſe applied as an internal in fimi EA 2107 90 
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Enbibtng ibe matted of Ae SULPHUR in d. 


475 
allamum Sulphuris terebinthinatum. 
5 ORR e ar oncim vo econ 


1. Mo a proper quantity of the flower of ſulphur, put into a tal glaſs, 
pour four or fix times its own weight of fine athereal oil. of turpen- 


e, for the 


tine, and boil them together for rg ſpace of eight hours ; during which time 
difſokve with an audible noiſe ; but not ſo 
readily 


readily, nor in ſo great a quantity, as if it would in an expoſed oil 3 a con- 
| fiderable portion remaining, like melted pitch, at the bottom of the glaſs, utterly 
incapable of being intimately joined with the oil. ' The clear ſolution, being - + 
poured from the, undiſſolued 1 N is called Balſamum ſulphuris terebinn?nxn 
thinatum; which,” by Jong flandmg m the culll, will alſo let Fall het Phi of 
the ſulphur before ſuſpended therein.” ; i „ 
2. We ſee, therefore, that the groſs, ſmooth, or moſt unactive oils m. dogrine it 


are more capable of making a ready and thorow ſolution: of; ſulphur, Mig 


than the ſharp- and ſubtile; ſo that alcohol, which is: an oil exceed- 
ingly ſubtilized, will not touch it at all; whilſt it readily uniteswith 
the thick, heavy oils, gained by expreſſion, as that of linſeed, for in- 
ſtance. Whence we may lay it down as a rule, that this kind of ſolu» 
tion is according to the denſity of the menſtruum emplo pe. 
3. This balſam being Wonder 

with caution ; or only in cold and aqueous caſes or conſtitutions. When *, * 
given internally, it operates with. yr anion as is manifeſt by the 
change it preſently makes in the colour and ſcent of the urine und ſweat. 

A few drops thereof, drunk in à glaſs of wine, will immedlately give 4 


ſcent of violets to the urine. | But I prize it more as the produdt of a 


chemical experiment, than as a medicine; becauſe we have always ſome x ®* 

miſchief to apprehend in the body from thoſe far ſubſtances which are 

able to make a ſolution of ſulphur. On which account it is ill jadged 

of ſome chemiſts to recommend this balſam; before all other medic ines, 2 
in the cure of the ſtone or gravel; tho it miſt be acknowledged diuretię 4% 


and aperitive. But if there be any inflammation in the bladder o 


kidneys, or any tendency to a fever, it may prove very prejudicial ; and 


in contrary circumſtances perhaps as ſerviceable... This is certain, that OW. 


it may be ee e169 with much greater ſafety than internally. It 
is a good dreſſing fo foul, ſanious ulcers, in tendinous or nervous parts 
of the body; being applied warm. But here alſo it will prove perni- i 
' _ 'cious in caſe of inflammation | 3 3 
4. The different ſolutions of ſulphur are readily convertible into vas wor 10 b 
rious kinds of balſams, by mixing with them the eſſential oils of par- and * 


& 2 L 
* * 


= 


 . fienlar vegetables, to take away their natural odour, and give them a 


new one ; from Which alteration they generally receive their, names. 
Thus aniſated balfam of ſulpmr is made by adding ſo much eſſentiall! 
oil of aniſeeds thereto, as may give it the predominant ſmeil aud raſte 
thereof. And the like addition may be made of the oils of amber, 
cloves, Cc. fo as to form balfams of ſpecific qualities and virtues. Or 
the like may be done by originally diſſolring the ſulphur in proper me- 

dicxted oils, prepared by  infufion; eodtion, ' diſtillation, er otherwiſe, 

from ſuitable ingredients, in rue manner of our preſent-proceſs. "-"- 
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PROCESS cxlI. 5 
aer . of SULPHUR i * 


* 


"Be . 0 10 os . ths af fuphur of abe 3 da EF add 
| thrice its weight of alcobol, and by ftr 2 72 the containing glaſs, 
eſently mix into an 4405 8 of ſulphur; a ſmall pro- 
2 12 55 he ſulphur afterwards. falling to the 48604 But by long 12 
them together, the ſulphur will intimately unite with the alohot, and the oil. 

9 b top Hank to the bottom of the veſſel. 
ence we are furniſhed with another method of didolving ſulphur 


* 
Bs 


it from antimony, and other ſemi - metals; namely, by boiling chem 
firſt in oil to extract their ſulphur, which may afterwards, by digeſtion, 
. be taken up with a pure inflammable ſpirit. 

Medjeinal - 3. This balſam is greatly commended in all anious. and: purulent 
wo . ulcers; or where matter.ought preſently to be diſchar args, . or its afflux 
to 3 _ bm all —_— of __ 1 200 ons, Joints and 

— ties. W drops reof, app ot, will dry up the humo 
ive ſtrength to the part. . It is likewiſe ſucceſsfully uſed in 5 


At 


@- 2 IN en 8 r N err agroges dr 
NWSõ ood P RO c E 8 8 xr. . 
. 3 aue the preparation of. the Soap of SULPHUR: 

4 8 1. * of de, oil-olive-uſed_ i the comm preparation of ſrap, the 


of 
* ond hi nh, or oil of turpentine, at in the hundred and . proceſs, be 
boiled to a. due confiftence, with the 

5 _ there, be: obtained | an intolerably fetid and fiery ſoap. 
Tos uſe, 2. Theſe ſoaps, tho-cried up às an univerſal medicine by Helmonz, 
5 firſt prepared them, and Sari, are by much too ſharp, cauſtic, 
and nauſeous, for internal uſe; whence Iam inclined to think they nei- 


ther of them had any experience of their virtues... For my own part, 
I cannot heartily recommend the internal uſe of ſulphur, in any quantity, 
after what manner ſo ever it is ED The chemical, uſe, then, of: 


$203 Uk Dd pars crocs Tape. 


FS Ps ww? 


4 = £ ig « of 
: % 
4 * "$4 * * — * 
LY 8 3 , * EP 1 * 
. Py «4 ct fy % ; 
» * 7 
” 3 > ö * . 
" XX Q f 
* oy * * N 
* » p 
0 - * > —T & 
£ 


in alcohol; and by that means of drawing falphureous, tinctures with 


ſulphur. prepared either with expreſſed oil, as in the m— | 


lixioium of Ja eee, 
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175 ITH a proper quantity of vil of turpentine, put into a cucurbit, care- The %, 
1 W fully, and by flow degrees, mix an equal weight of ſtrong oil of vi® © 
triol; the velſel wherein the mixture is made ne foſ heated and placed in OE _ 
a chinmey, to carry up the noxious fumes : a great ebullition, and confiderable SE. 
degree of heat, will enſue upin every affufion, with a. copious, red fume, and , . "Y 
ſometimes even the flame of ſulphur. When the whole quantity of oil of vitriol _ i 
is poured on, and the ebullition ceaſed,. gently diſtil the mixture in cloſe veſſels, - 
and a ſand-heat, and there. will come- over an oil FATE like petroleum; 
a black, pitchy, or bituminous ſubſtance remaining at the of the retort, 
Fufible by heat, brittle in the cold, burning away in a blue flame, aud both in 
taſte and ſmell like ſulphur. And if this bituminous matter le 2 51 3 
dried, and unged with a y 154/97 fre, it will ſublime into true, yellow, inlammable 

ſulphur ; but more fetid than the natural. . 8 
2. The mixture of the two oils requires a good deal of caution ; for if The 3 
too large a quantity, or more than a few drops, be poured. on at once, 1 


it might endanger the breaking of the veſſel, the firing of the liquors, - = 1 

and, by the fumes they afford, the ſuffocation of the operator; the = 
mephitical exhalations in. this operation being near of kin to thoſe of tha 1 . 
Grotta de cani, not far from Naples. The diſtillation, likewiſe, 4p 75 - >, 


F To 


* 


to be made with care; leſt the matter, by blocking up the neck h 
retort, ſhould. occaſion the veſſels to burſt; or the lute cracking and 
admitting the air, ſhould ſet the matter on fire 
* This experiment does not only ſucceed. with oil of turpentine, but The a 
alſo with any other vegetable oil, or unctuous matter; whence we ma) N 
draw this general concluſion, that any ſtrong mineral acid, mixing wien a 
any fat or unduous vegetable, will form a bituminous or ſulphureous 
ſubſtance. And in this manner probably it is, that ſulphureous and 
bituminous bodies are formed in the a ;\_ ths. univerſal mineral acid 
bang mixed with petroleum, and ſublimed in proper caverns *. 
by the ſubterraneous heat. This is certain, that as. by reſolution we 
formerly found ſulphur diviſible by fire into a combuſtible oil, and an- 
uninflammable acid ſpirit; ſo now by compoſition we find it may be: 
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I fet under a chimney, carefully, and by ſmall quantities at a time, add 
1 . thrice it * F alcohol ; and when the heat, ebullition, and noxious fumes 
* 1 occaſioned by the mixture are ceaſed, ſhake the glaſt, and diftil the liquor with 


. a gentle heat ineo a capacious receiver ; the juntture of the veſſels being well 


F cloſed.” Upon this, the whole place will immediately be filled with the ſweet ſcent 
ö > oy the male ſout hernwood, which however is afterwards very ſuffocating and offenſive 
to the Iungs ; in the mean time there will come over into the receiver a fweet ſpirit 


of vitriol, but of 4 Julphureous fuffocating odour ; leaving 4 black, pitchy, 
Fecha? matter behind it, which in every reſpett appears to be ſulphur ; | pug 


accordingly, by a ſtronger beat, will ſublime into flowers. 


Th#eaution ic 2. Great caution is to be uſed in this as well as the former proceſs, to 


wenn ” avoid the noxious fumes, which ſo contract, or otherwiſe affect the lungs, 
2 fo prove faden ee, or cauſe a violent coughing that cannot in a 


» 


n r . The liquor that comes over in this procels ſeems to be the ſweet 


ſpirit of vitriol, or Zalys water, the fragrancy whereof is ſo much talked 
.  » of by the ancient chemiſts5; for if it be diſtilled in any conſiderable quan- 


1 tity, its ſcent will be diffuſed all around to a great diſtance from the 
* 8 honſe where the operation is performed: Whence it is by ſome of them 


1 faid to draw the birds of the air together by its od uur. 
eee 4. Tbe operation it {elf informs us, that a very ſubtile oil, ſuch as pure 
„ Aulcohol is, may by meuns of an acid be canverted into actual ſulphur ; 

£ which therefore cannot with any colour of reaſon be expected to contain, 

or be readily convertible into met]. 
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alkali and alcohol, in the manner of the $f fl ad thirty ſeventh 
proceſs, its red colour will immediately be changed to white; and upon this, 
2 ſubſtance will be precipitated to the bottom of the veſſel, which when waſhed in 
--—# of aan. is by the chemiſts called Lac Sulphuris, or the magiſtery of 


. | | | | a 2+ The 


* + 


aue ui Gd, A SULPHUR from il of aii 


. 
2 8 3 1 FA E221; 


o one pan of flrong oil of vitriol, put into a warm glaſs retort, and 


2. The experiment will likewiſe 8 in an aqueous ſolution of u. of 
ſulphur, firſt united by fuſion with fixed alkali ; and many chemiſts have 


ſtrangely pleaſed themſelves with "ſuch a preparation, confidered as Aa 
medicine; imagining that nothing could ichtiand its forcs..  Bnr-che 
principal uſe we make of the proceſs, is to ſhe that all reous 


foſſils, opened by alkalies, or diſſolved in ſulphureous akon oe a ma 80 
ently be turned white, and precipitated — And this is alſſe 

the caſe in the red tinctures gained from metalline or other mineral . 

bodies; as particularly in the deep tincture of antimony, which may 

thus inſtantly be turned white, and have its 2 en r ro 

the apy word at gs ay. veſſel,” N „ 
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Cuseal His renr E METALS. 


T "HE. vatmont n pa "0 1 @ Wo, n 8 1% 
; of chemical operations, to precede the treatment of ſemi-merals, Aal. ® 
as being much more ſimple and tractable than they' for. ſemi-metals are 
a mixture ef heterogeueous parts along with ſuch as are truly me- 
talline. And therefore, in order to know what metal they contain, we 
muſt firſt be brought acquainted with metals -themſelves : an 
© deſcription as rw with all that relates to their purification, and fitting 
for chemical uſes, we have formerly delivered in the ſecond part, ff 
Apparatus ; to which, therefore, we here once for all refer, to ſhorten 
the remaining part of our buſineſs, inſtead of 5 the like W 
225 head of ths N Oy" of _—_ _ 


® 3 


"5 3 


| Cnxnrear, Hroronr of Ox 


E mal begin our chemical examination of metals pe at ener | 
VV cauſe this, of all the number, approaches the neareſt to a ver eg of | 
getable nature, and is moſt manageable; as may appear from the facility 5 
and readineſs Where with it diſſolves, and becomes one with other bo-. * 
dies. And in the ſame order we ſhall & 5 on with the reſt of the 
metals, according as they approach neareſt to this in their nature, or 


eaſy and commodious manner of treatment; which being here obſerved hin were” 
once for all, will fave us the trouble of frequent repetitions, that might * 5 *. 

_ otherwiſe be neceſſary to keep the reader in mind that alen pro- | 
they . _ MR ra. Or wal wack 1 
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EArxbiliting the preparation of the Vitriol of IRON, * 


* 


wen 1) one e of clan and bright fling: of iron; placed in 6 amoes. © 
| : nient glaſs veſſel, firſt made hot, to avoid its breaking, pour an equal 


or a double weight of ſtrong oil of vitriol, and no remarkable efferveſcence. or 
ſolution will enſue ; but proceed to add gradually about three or four times as 
much warm water as there were filings of iron employed, and immediately a 
ſtrong ebullition and a conſiderable heat will ariſe, together with a ſmell of ſul- 


." and thus a perfefs diſſolution of the metal may gradualy be effeied. About 
the ſharpneſs of the. oil of witriol being | te deſtroyed by the metal. But if 


any confiderable quantity of the iron ſhould remain undiſſolved at the bottom, "a : 
few more drops of bil of vitriol may le added; and on the other hand, if the 


FPulariun ſhould be totaly it will be proper te add a little more filings, to prevent 


over a gentle fire; after which, being ſet in the cold, it will ſhoot to the bottom 


— . and .fides of the ueſſel, in the form of green, tranſparent cryſtals, called by the 
e of ſagar, magiſtery, ſalt, or vitriol of iron; being fufidle at the fire, and 


| 2 diſſolvable in water. 


= nature ans 2. This is the general method of rendring metals potable, or calcining 

5 ED them by moiſture, as it is called, and gaining their vitriols; which ap- 
| Cs |  - , pear to be no other than the metals themſelves, united with a certain 
4 proportion of acid and water, and thereby formed into tranſparent cryſtals. 


- 


| RE Aud it is remarkable, that they all, in diſſolving, ſmell ſtrong of ſulphur : 
A | from whence we may have a criterion for judging of the ſucceſs of 


# 


tity of the chalybeate water of a medicinal ſpring, the eructations ſhould 
have the ſmell of ſulphur, it will be a plain indication that there is 


ſiome acid humor in the body, which makes a ſolution, or mixes with 
tze iron in the water; and conſequently, that the drinking of ſuch wa- 
ter is likely to cure the diſtempers producible by ſuch an acid. It is 


as. _ © alſo very remarkable, that if this proceſs be performed in a tall glaſs, 

1 8 ' the fumes which aſcend to the mouth thereof will readily take fire at 

2B 2 candle, and go off like 1 with flame and exploſion-. 
2 Virtues and 3. The vitriol of our 0 | 

| Aa. kinds of ink, and eſteemed an excellent diuretic and aperitive medi- 

15 eine, and à great deſtroyer of worms in the firſt paſſages. Its medi- 

cinal virtues it has partly from the metal, and partly from the acid of 


* 


the vitriol. When taken in a conſiderable doſe, it proves purgati ve, 


aud if in a larger vomitive. Diſſol ved in a large proportion of fair water, 
S . 1 5 5 1 L AS 
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phur or garlick, like that obſervable in mines, or particular mineral waters; 


which. time, the liquor is not acid, but of a ſweet, vitriolic, br ſtyptic taſte; 


a predominating acidity of the oil of vitriol. When the ſolution is thus nicely 
adjuſted, the green-coloured liquor is to be faltred and evaporated to a pellicle, 


mineral waters, when drank medicinally ; for it upon taking any quan- 


ent proceſs is the baſis of all the black 


- pa» 80 3 


os + bout. 


Ao mm een 


. n e 


4 wa 


as in the quantity of a grain to à pint, it ſo perfectly reſembles thdſe 
of the Spaw, as ſcarce at all to be. diſtinguiſhed: from them, eſpecially | | 
if mixed with a drop, or leſs, of oil of vitriol. But if it be mixed 5 
in too large a quantity with the blood, tis ap t to coagulate and turn 
it black; as alſo to render the ſmall fibres of the body — and criſpy: 
on which account it is an excellent ſtyptic, corroborating, and deſiccative 
medicine, when properly uſed. But if it be made with too large à 
proportion of the acid, it may become prejudicial when. uſed internally. - 

n ſome caſes we find that crude iron is a ſafer, and more effectual me- 
dicine, than when joined with acids; as particularly in the green-fick- 

neſs and the like. Helmont obſerves, that all ſuch peripneumonical per- 
ſons as make uſe of vitriolic waters, die; the vitriol turning to oaker * 
in their bodies; and the water taken along with it coming away. clear: . > 
oaker being nothing elſe but the calx of iron. Hence we. may learn, 
that when any chalybeate waters depoſite a yellow ſediment, they are 

no longer fit for uſe; as having now loſt their moſt medicinal part. 


PROCESS GIII. 


Exhibiting the peparation of Ludovicus ? Tincture, or potable. * 
EE Vitriol of IRON. 5 - 
1. K E equal quantities of the pure vitriol of iron, and cryſtal tartar; The proceſs? 
reduced to powder ; boil them together in an open glazed veſſel, with 
twenty times their own quantity of fair water, to the confiſtence of honey; then 
put this thick maſs into a. tall glaſs, and pour upon it about twelve times its 
weight of ſpirit of wine, once rettified,. and boil them together for four and 
twenty hours, or longer, and there will appear on the top a red tintture, which, * 
being decanted from the faces, is Ludovicus's tincture, or potable. vitriol of | h | 
„ LE 9 10) NH HA en eee en, 
2. The experiment ſhews us a method of uniting vegetable with u, uſe. 
metalline ſalts ; in which, when the metalline ſalt is obtained by means 
of; acid, it is requiſite. that the vegetable ſalt ſhould likewiſe. be | 
3. This tinctare of iron, which has its. name from Daniel Ludovieut, ne e 5 
who. deſcribes it in his treatiſe of pharmacy accommodated to the won MY 
. f ® * ä Een * 2 43 SID OS 
modern practice, is, we ſee, a ſolution of the vitriol of iron, and te 
body of tartar, in ſpirit of wine ; and therefore 'an admirable rin 3 | 


* 


"I * 


— 


* 


lating, aperitive, detergent, and relaxing medieine; good to clean * 
the firſt paſſages, and to deſtroy worms therein; being taken in the quan- 
tity of ſixty drops, With a glaſs of Hench wine, upon an empty ſt N 
and the doſe repe ted at the diſtance of an hour or more. It is flew e. 
ſerviceable in too great a laxity of the fibres, in the ſcurvy, a begin- 
ning dropſy, weakneſs in children, and particularly in the rickets. It 
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leh, rious kinds or degrees of the jaundice. In ſtrong conſtitutions; it may 
| be taken in the quantity of two or three drams for 2 doſe; drinking 
ſome convenient liquor at the diſtance! of half an hour after it. And 


| uſing proper exerciſe, as riding, walking, or the like; by which means 
; it will be made to act as a purgative, and turn the excrements black. 


And it has this advantage to recommend it, that it is not apt 5 be 
ort, 


precipitated into an aſtringent calx, or crocus in the body. In 
it may be uſed to 1 98 in all thoſe caſes where the preparations 

5 of iron are proper. The 
5 to keep it mn its own fæces, and pour it off from them by a gentle 
E* ;nclin>Goh of the veſlel, at che time of ufing it; becauſe, by ſtanding 
thus, it daily diſſolves more of the metal lodged in the faces, ſo that 


the older it is the better it becomes. It is a caution proper to be 
: _ obſerved” during the time it is ufed, to refrain from taking alkaline 
ſpirits, as ſpirit, of hartſhorn, or the like, which might prevent the 
Ron TVET 27249 074.1 OE. 
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*  "Exbibiting the reduftion of the Vitriol of IRON 20 4 Calx or 


rend = "Crocus ; or the preparation of Crocus Martis aſtringens. 


* 


| | A....; pow ; put it into a clean crucible, and 'expoſe it to a foft fire, that 
the aqueous part thereof may exhale; upon which the vitriol will loſe its 


' fire, and preſerved in this ſtate, it is called the white calx or powder of tron. 


4 »* Upon increaſing the heat, the matter will fuſe, and, when cold, turn to a ſolid, 
un * 5 . . 9 5 7 1 . . 4 
2 Fei maſs; which is likewiſe called iron, or the vitriol of iron, calcined to 
: | whiteneſs. - Increafe the. fire again, and keep rhe matter ſtirring till it entirely 

cdeger te Yield any fumes at al; the lighter acid it ſelf being hereby driven 
] - off, it uit neu be reduced. to a perfettly-dry, red powder, called the red calx 


ee ron, or Crocus Martis aſtringens. 


* nature... * 2. The production of this proceſs is likewiſe called by the Arabic 


bs; word Coleathar, which ſignifies the ſame with red calx, being the moſt 
7 1 Aſtringent obtainable from iron; a portion of the heavier acid 


_ of che ail ok Fitriol ſtill remaining united to it, notwithſtanding the 
Krong fixe that acted upon it in che operation; from whence proceeds 


its preat ſtypticity. But if the calcination, be very kong continued. 


9 
7 


with 4 violent fire, ſo as to drive off all the acid parts adhering to 
tte matter, it will a; . e reduced do icon gn. 

vo, 3. From hence we ſee, that metals brought by ſolution, ot liquid cal- 
„  - eivation, as dis Called, into the form of vitriols, are fulible with « fman 
wee | e 1 degree 


the green ſickneſs, hyſterical and hypochondriacal diſorders, and Aue 


thus it may be continued for two or three weeks together, the patient 


ſt way of preſerving it for this purpoſe, is 


TR E any. quantity of vitriol of iron, gently dried and reduced to 


ee colour, und begin 10 grow opake and white ; an, being revioved from the 
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degree of heat when, loſing their aqueous parts, thep at the ſame time 


loſe their tranſparency, and become white or grey. Whence it may 


plauſibly enough be conjectured, that the tranſparency of ſuch cryſtals : 
depends upon the water they contain; or that they actually require a f 
certain 3 of aqueous matter to make them hat they are. This | 
| likewiſe furniſhes us with a method of reducing metals to powder, and , A 7 
_ afterwards of converting that powder to metal again, by means of nok N 
thing but heat and acid. And as in this operation, the longer the mat- 5 


ter is detained in the fire, hilſt any acid remains mixed there with, the 
redder and ſtronger it becomes; this ſhews us how bricks ought to | | 4 
be managed in the kiln, to make them durable, and give them the : "2 
colour moſt pleaſing to the eye; for tis the iron they contain that | N 


makes them turn red in the burning. Our 7 1 axes likewiſe, lets us 55 " 
into the nature and generation of the ruſt of metals; fer theſe being * 
expoſed to the action of the air, and the acid e ee e 

tinually float therein, their ſurface will neceſſarily be corroded by them, | 5 
and turned into a vitriolic ſubſtance; which afterwards, by the action f 0 


of the ſun, or of the warm air, being depribed of its acid, à cdl, r 
ruſt is of courſe formed upon the ſurface of the metall. » 
4. This colcothar, or calx of vitriol thus obtained, is of a wonderful Medicine! vir. 
ſt yptic virtue, and will inſtantly ſtop all kinds of hæmorrhages; being eee 
applied, upon a little cotton, to the mouth of the ruptured veſſel, which 8 
it immediately purſes up, coagulates the blood in contact with it, and | 
ſtrengthens the part. Lades this account it is ſucceſsfully uſed in ſanious. 


ulcers, attended with a large flux of matter, or fungous fleſn; being 


4 
% 
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Exhibiting the method of running LR ON into oil; or of pr * 
e ee © parmg: Oleum Martis, Per deliquium. 3325 ei 


* 


2 * FA 


1. Þ,*XPOSE the red calx of iron, in nun open 
I. ternal air, and it will run per deliquium into a groſs, thick, unttuous, 

and exceeding red liquor, or kind of oi, confifting of the acid of vitriol, the body, - 
F iron, and the aqueous particles e. 7 SralEy heren 111 | 


2. This is a general method of ebtaiving the oils of metals, or of con- uus rationale. 
verting their ſubſtance into what we commonly call by the name of © 
oil; the rationale whereof, tho it may at firſt appear very difficult & . 
aſſign, is no other than this. The moſt fixed and dry part of the acid 2 
of the oil of vitriol, remaining in the calx of the metal, being no lefs | 


glaſs diſh, to the moiſt} ex- The . 


ß vrehally im- " 
bibes the aqueous humidity of. the air, by which it is diſſolved, and 
made again to act as a menſtruum upon the metalline part of the calx. 
But as the air contains numerous other particles, as well as ſuch as are 
W 18 . 55 1 aqueous, 
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aqueous, thoſe alſo ſometimes mixing. with the calces of metals thus 


_ expoſed, will effect ſarprizing alterations therein, perfectly change 


- *  - their nature, and make them volatile; eſpecially if the operation 


frequently repeated, by drying the ſolution, and expoſing the powder 


=.  *® - again to the action of the air, which thus greatly opens and volatilizes 
7 = | the body thereof. 4 JF ˙ 6, | 1 

| Firtes of the - 3. This oil is a greater ho $9 eſcharotic, and aſtringent, than the 

*  broduition. calx of iron it ſelf, prepared in the manner of the preceding proceſs; 

6 and may be uſed much after the ſame way, to — the ſame pur - 


IRON, with the dulcified ſpirit of ca: ſalt. 


n. n. g. I F aus the oil of the preceding proceſs, again reduced by inſpilſation to 
; a calx, or the red calx or crocus of witriol per ſe, three or four 


5 ate the preparation of Baſil Valentine's golden Tincrure 


mines its quumity of, the ſweet ſpirit of ſea-ſalt * be digeſted for a while, in a. tall 


95 pl glaſs, a golden or true metalline tinfture will thereby be produced; the calx it 

Ff remaining undifſolved'at the bottom- 

Is nature. * + 2, This tincture is exceeding rich in the virtues of iron; on which 
account, it is ſaid by Tachenjus to contain the true ſulphureous ſoul of 


that metal. The ſmalleſt proportion will make à black, atramentous 


liquor with the tincture of galls; which ſhews how. richly it is im- 
pregnated with iron: yet, Which is ſtrange, almoſt the whole body of 
the metal remains untouched by the menſtruum. Baſ Valentine, the 


1 author of this tincture, who has. treated largely thereof, obſerves that 
| the . crocus of iron is totally diflolyable in ſtrong ſpirit of 

"I lea: ſalt; bur gives out only its ſoul in the dulcified kind of that ſpirit. 

* This is certain, that whatever be the tinging matter, a gold- coloured 

a tincture is actually produced: and in the ſame manner a tincture may be 


. drawn from gold, firſt diflolved, reduced to a vitriol, and calcined; the 

noble metal loſing nothing but its. colour in the operation. And one 

might be tempted to believe, that this golden tincture of iron was really 

| on - the aurum potabile of the antient chemiſts; of which they write in this 
„  _ _. - . .. vj - concealed manner. Join me to my fiſter, and the effect of our con- 


e junstion will be a green offspring, a hermaphroditical tone, of which, 


E RR...” 1 of ſalt, may be made a golden tincture, or potable gold“ 
_ 5 Which ecms plainly 30 denote the mation of green vitriol from 
EEE en fonm ſhin, EI js called, of ſea- | digeſting, or diſtilling it with ſpirit of wine, 
: 7 ; f c i ſah, is prepared with {pi | 


ſtrong ſpiriz of nie; vis. by mitiguing-and | 
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a. 
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pirit of ſea - ſalt, in the | in the manner of the hundred and twenty-fourth 


\ 


iron and oil of vitriol, which vitriol, with ſpirit of ſalt, affords us the 
tincture of our preſent; pt.. en : 
3. This golden tincture of iron has great medicinal virtues; a fow Medicine! vir- 
drops of it being taken upon an empty ſtomach, in a glaſs of Spaniſh gd. Ju : 

wine, has wonderful effects in caſes of worms, and weak viſcera. Ic 

ſtrengthens a weak ſtomach, gives tenſity to the relaxed fibres, cleanſes 

| the prime vie; and when the body is Jaizuld and unactive, acts power- | 
fully as a. ſtimulus, and quickens the motion of all its parts: ſcarce * 
any thing in nature being more friendly to the human body, more 
conſervative of all its powers than fron, or more preventive of the 

diſeaſes whereto tis ſubje. . 
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Io Na parcel of clean and bright "filings of iron, - pour about t tuen) Tbe proceſs. 
ines their own weight of good /Rhenifh wine, and boil them gently to- 

gether, in a tall glaſs, till they communicate a black tincture, and the wine acquires a 
a ſweetiſh ſtyptic taſte, which is then to be poured off clear, and filtred for 54,2 bt, 6 ee 
2. When the tincture is once poured off from the undiflolved part at nr. nature, |. 
the bottom, if freſh wine be put on, and the proceſs repeated in the ſame „ 
manner as before, the menſtruum will not now be ſo much impregnated 5 
as the former: whence this wine extracts a t incture without actually di- 
ſolving the metal. The like tincture may alſo eee e ee, 5 

the menſtruum ſtand upon the filings, in the cold, for the ſpace 

three or four weeks, the containing veſſel being ſhook between Whiles; 


or till the tincture becomes ſufficiently black and rien a 
3. This. proceſs ſhews, that iron is of ſuch a- nature as readily» to e. T 
join it ſelf with the mildeſt vegetable liquors; and being thus divided ſe 
into exceeding ſmall parts, and intimately united with them, it is no wn 


wonder if we find! this metal in the bodies of plants, animals, and 

minerals; as it has lately, by particular experiments, been difcovered 

in the allies of tuck bodies; oo onion 3 | 
4 The preſent tincture is the beſt and moſt efficacious medicine. of Medicine! v 

all thoſe obtained from iron; being almoſt infallible in all thoſe diſ- ade acl 

eaſes which proceed from mere laxity of the fibres, or coldneſs, fluggiſh- 1 | 

neſs, or inactivity of the juices. In effect, it will actually cure all the - 

diſtempers that are curable by chalybeates. It may be taken in the 

quantity of half an ounce for a doſe, twice or thrice in the day, ac- 

cording. to the ſtrength of the patient, at ſuch. times as the ſtomach _ 

is moſt empty. I have my ſelf cared many. deſperate caſes by means 

of this. ſingle remedy ; and indeed it is capable of affording — man 

a comfortable ſubſiſtence, if it were handſomel/ and judicioully: diſ- 

guiſed, as perhaps it might be with a proper colouring, aromatics, and 


. 9 


The proceſs. 


Tts nature, 


| added . 
| mes of tbe 9; thoſe. of the tincture made with Rheniſb wine, but conſiderably ſtronger; 


10 8 


ſome ſaccharine ſubiatice," to render it beten and! a 
cantion, however, muſt go along with it, that in caſe « 


cable. * This 
hard ſwellin 


1 | 


"= its or ee acid, it vin 1 1 hurtful Dan * 
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. i 3 e. 2 1 i . 3355 1 | 
F FRI of the Rhen im wine uſed i in. 9 preceding ne Fs 


parts of ſmall, diſtiled vinegar be poured upon one of the clean and 


bright filings of iron, und they be boiled together for ſome hours, there will be 
obtained a rich, blood-red tintture highty impregnated. with. the Fre, fiyptic, 
nauſeous tuſte of the metal. 


2. In neither of theſe wo 1aſt proceſſes is there a perfect diſ- | 
ſolution made of the iron, at all like what is effected by oil of vitriol; 


tho the ſpirit of keel N r much more ten than the R beni 
wine upon irt. 
3. The iel virtues of * Ae e are nearly the Tanne with 


ſo that twenty drops of this will anſwer to half an ounce of the other. It 
is an admirable remedy for the rickets, as alſo againſt viſcid phlegm and 


vorms in the bod ies of children, operating without cauſing any diſorder; 
provided they be firſt purged with ſcammony and mercury. It may be 


fitted for this purpoſe by being boiled up into a ſyrup with ſugar, or 

mixed and given with any proper ſyrup, boiled to a high confiſeties. 
A. few drops of this medicine taken every day in this manner, for 
ſome vontinuance, may prove very beneficial to young children; and 


recover them, When grown emaciated, pale, and feeble, to a forid co- 


_ tour: and ſtrength of limbs. The ſame medicine is alſo of excellent 


ſervice in the diſorders proceeding from a ſuppreſſion of the menſes; 
being taken in ow e, of a e once” a "wy upon an We 


ſtomach. | 
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The proceſs. 


IRON, with al mmm. 15 
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AK E ** i if 155 and bright filings of iron ca ſal a ammo- | 


1 niac; and grind them together in a 'vlaſs mortar for a confiderable time, 


2 he longer-the better, till they are reduced to fine powder ; then put this powder 
155 4 coated retort, fit'on a ow” "receiver, 4 ſublime the mixtures with a 
: 5 | - due 
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due degree of heat in a ſand-furnace. The fi ſt thing that comes over will be 
a fiery alkaline ſpirit, ſharp, volatile, pungent, and almeſt ſuffocating, not un- 
like ſpirit of ſal-ammoutae-prepated with quick lime. After this, white fumes 
will riſe and concrete into flowers of ſal ammoniac ; and, upon con fiderabi) in- 
creafing the fire, into glebes of various colours, containing a large purtion of "the * 
body of the metal; "whence they are called flowers e iron. And the operation 
being continued, with this degree f fire, till nething farther will come over, 
there remains, at: the bottom of the retort, part of the ſubſtance of the iron, % 
opened aud, abſulutely changed by the ſal: maniac, that when, expoſed ti the 
air it will ſel, heave, grow ſpongy, almoſt fall into fermentation, and at Jeugth 
run per deliquium inta @ Und of. oil. 
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2. The ſtrong, volatile, alkaline ſpirit, ſeems, on this account to riſe uhr nature e 
firſt in the operation, that the acid of the ſea - ſalt in the ſal-ammoniag** 
being converted to acid, is forcibly attracted by the iron, which ap- 
pears to be a--kind of magnet with reſpect to acids; ſo that the al- 
kaline part, is left at liberty sto go up with the firſt degree of heat. 
And hence we have a general method of redueing all metals to flowers; - 
or ſublimation — ſal-amm9oniac- has the greateſt power of volati: f 
lizing, opening, and diſſolving fixed metalline bodies Whence this ope- 
ration is called the chemical peſtle; as effecting àa more perfect ſolution 
of metals than any other method. On the. ſame account. fal-ammoniae 3 
is called the key or opener, and by ſome the xhite eagle, Which 5 
bears away the parts of metals with its wings. This essen owite. n 
ſhews us another way to obtain the oil of metals per deliquium, as alfo 
their tinctures; for the remainder. of our preſent proceſs, vill, by dl»  — 
geſtion, make an excellent metalline tincture with ſpirit of wine; and, 5 
as well as the flowers, run into a liquor in the open air. In like man- re 
ner may the vitriols of metals, reduced to a calx, be more eafily ſublimed 
into flowers. And theſe flowers being diflolved in water, will Stenger 
be ſeparated from the ſalt, and left in their utmoſt degree of purity 
and perfection; in which ſtate they are fir for the more curious pur- | 
poſes of chemiſtry or medicine. And according to Paracelſus, all me- | . 
tals are in a ſtate of death, till diſſolved by a corroding menſtruum, and. 
afterwards reviv {lan aria by 5 of ſublimation.” ) | | MN 
3. The flowers of iron, obtained by this procels, are of a ſweetilh, Mdictnat: vir EE 
ſtyptic, nauſeous, oily taſte,” but of a very ſtrengthening and aperitive % e 1 
virtue, when uſed internally ; tho they are apt to prove emetic or nauſeouns : 
upon the ſtomach. They receive their virtues from the ſal-ammoniac, fl 
in conjunction with, iron; whereby its; body is fo, opened.as to become | 
of very great efficacy, in the cure of the rickets, and capable of per- Le 
forming all, and perhaps more than Mr. Boyle has ſaid of the Ens Veneris, _ | * 
Taken in the quantity of a few grains, this medicine powerfully ſti- 8 
mulates the fil 'paſſages, and proves of very great ſeryice in all dilem 
pers ariling from flaccidity of the fibres TS A i 
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| ng | Crocus. Martis aperiens, with 2 5 por ” | | 


| - 


© The proceſs, x. 1RIND rogether equal 1 of clean 4 bright filing of ts; 
s and flowers of (alpha; into a fine, broum powder ; put the mixture. 
1 , earthen crucible, which being but lightly covered and laced in 
- the fire, the ſulphur in burning, wil, by its acid, then ſet free, perfeFtly diſ- 
. 2, © ſohve'the iron, and leave it in the form of a calx or powder; called by the 
name of Crocus Martis aperiens, or Chalybs cum Sulphure paratus. 
Varied, - 2. The ſame effect may be produced by grinding the iron filings and 
| . - ſulphur together, and afterwards reducing them to a paſte with water; 
| | for this paſte being ſuffered to lie for about an hour in an earthen veſ- 
hy . ſel, will conceive a great degree of heat, which ſpentaneouſly ceaſing, 
| | leaves the iron converted into a erocus. Which experiment may ſerve 
to explain the phznomena of earth-quakes, and ſubterraneous fires. For 
if ſuch a mixture ſhould, as it eaſily may, happen to be made in the 


RN IF, 
% 
. 


J. oye of the earth, it would grow hot, take re,” and $4 ee tear 
8 bp whatever oppoſes. its expanſion. ' 1 
Vs, wſe, 3. This proceſs, which exhibits els”: method”: of dry lets a 


tion, or Dr. Willis way of preparing iron for medicinal uſes; gives us 
2 general rule for calcining all kinds of metals, or reducing them to 
8 poder, by the affiſtance of ſulphur. But the iron thus caleined ſeems 
do be deſtroyed ; for it cannot, by the fire, be reduced to metal again. 
And as to che medicinal. virtues of this Fee e * have 9 NO 
. e iron "more" effoRtuil. | et e. 5 . 
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B24 e ee eee Xy a proper en. 
trivance, in the head of a glaſs alembic, wherein vinegar is. to 1 
4 or in any other place, ſo that they may ad ran by the fumes of 
_y * which wil * corrode the: metal, turn iti ſurface imo a 
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"white, crafty matter, or ceruſe, and afterwards drop down or diſtil into a © 
Fetiſh, ſaccharine liquor, without any acidity. | This white, cruſty matter being 
beat or ſcraped off from' the plates, they may be again expoſed to the vapour 

of vinegar in the ſame manner, and afterwards ſcraped. or bruſhed. as before, . _ 
tb, br repeated operations, the body of tb lead i thus wholly diſſolved; or cou» © 
verted into ceruſe, or the common white" lead of the ſhops ; which need only be © 
dried, and reduced to a very white powder, to render it infipid, or fit it for uſe.” 
2. This cetuſe is nothing more than the calx of lead, mads by the ur .., 
acid of the vinegar corroding the metal; and may as juſtly. be called 1 

- the-ruſt of lead, ye ſe is the ruſt of copper, or crocus \Martis: 
the ruſt of iron; all of them being the reſpective metals themſelves cor do 
roded by an acid ſpirit, that is aſterwards totally or in part exhaled. 5 
Whence we ſee how eaſy of ſolution the body of lead is, as yielding 
to a mild, vegetable acid; from which it alſo parts as eaſilp. 

_ ...3..Ceruſe is an uſeful medicine, being a great dryer and abſorbent, eee 
when, externally applied; but of a ſlow, . poiſonous nature, when admit h eee — © 
ted, in any quantity, into the body. - It has wonderful virtues in drying 
up all running ſores, or draining ſanious ulcers ; eſpecially where the 5 

matter they diſcharge is acid or ſaline. On the ſame account it is ſer⸗- 5 
viceable in caſe of moiſt and inflamed eyes; eſpecially being applied bs 
in a dry form thereto.” But in all diſorders proceeding from an alkaline : 
cauſe, as the plague, certain kinds of fevers, &c. it is highly preju- TY. 
dicial; and indeed ought ſcarce at all to be given as an internal medi- Is ; 
cine, tho in ever ſo ſmall a doſe. | The miſerable people who for gain 

daily aſſiſt in the preparation of this commodity, run a great hazard of | 
their lives, and ſeldom hold out for more than four years: they uſually, *. 
before that time, become phthiſical, and dye of an incurable con- 
ſumption.. And this might give occaſion to the notion, that Sarurn, © © * 

the chemical name for lead, deſtroyed his children; as it does, the baſer | 
metals upon the teſt · What ſome time ſince happened in Germam, gives 
a {ad proof of the poiſonous: quality of this metal: the avarice of ſome 
vintners having induced them to take off the too great acidity of their 
Rheniſh wine by means of white lead, which it does to great perfection, 
thoſe that aſterwards drank of that wine, who were to the number 
of above a thouſand men, fell into a miſerable tabes, and died 5 which T7 
occaſioned this practice, for the future, to be made à capital jerime. © on 
This preparation is like wiſe very. pernicious, when long uſed as a fuekus ® 
for the face. Indeed it gives a beautiful white for ſome time; but af- . * 
texrwards brings on an odious paleneſs, quite deſtroys the natural co: 
8 lour, and ſometimes, by | long. ule, brings on aſthmatical or phthifical diſ- „ 
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+ Emnbibiting. the Calkinatian of LEAD, or its reduction ta 

| „  v& os bon Sts; 8 Minium, 0 red- Lead. „ "6 arg * 

| The proceſi. _ 1. . lead in a wide iron or unglaxed earthen veſſel, 

| IVI and-at ſinſt the face of the metal uill appear por fey ſmooth and 

| | polite, but will afterwavds grow dull, opake, and contra” à pellicle' or oruſt ; 

. Ab ich being tuhen ¶ with an iron ladle; "a neu pellicle will be (generated, and 

„ cover the ſurface of the metul; and this being taken off | as before, neu pel. 

licles will ariſe ; and thus, by continuing the operation, the whole body of the lead 

| may be converted into the like calx. If now this calx be put into a larger veſſel, 
. eexpeſed 10 a violent fire, and there kept continually ſtirring with an iron rod, 
BP ee will gradualy ohange its colour to grey, broum, and yellow ; and at length, 
3 y the fariber action of the fire, wherein it is to be detained for ſeveral hours, 


appear in the form of a vivid red calx,' or powder, called by the name of mi- 

nium, rad lead, or cinnabar of lead, and, improperly, litharge. 15 

Ius eſſetti. 2. It is very remarkable in this operation, that the metal continually 
N 8 gains in weight as it changes its colour, ſo that When turned to mi- 
; * nium, it acquires no leſs than a twentieth part; that is, if nineteen 
666 ounces of lead were to be treated in this manner, the red- lead would 

: | weigh twenty. This great increaſe of weight has generally been thought 
owing to the fire,” fixed by the operation in the body of the lead. And 
Sir Ja Newton conceives, that the red colour of the minium is owing 
to the fire thus concentrated or lodged in the metal. But I cannot 


5 ſubſcribe' to this opinion, without diſtinguiſhing between fire and fewel. 
I have already proved, and experimentally ſhe wn, in my public lectures, 
8 that fire is deſtitute of weight; and conſequently this increaſe of gravity 


5 in the lead cannot be owing to fire, ſtrictly and properly fo called; 
VVV „ » buy (5m it may to the parts of the fewel employed in the opera- 
„ tion. This increaſe of gravity is the more remarkable, becauſe the metal 


expect it ſhould loſe of its weight. 


 Natureof the 3. Red-lead differs from litharge, in that the former is made per ſe; 
a | freduition. 2g in the preſent experiment, without mixing with other metals; where- 
th b | as litharge is a frothy matter, that "adheres to the ſides of the teſt, 
floats on the ſurface of lead when fuſed or cupelled with the nobler 
metals, and is therefore a more imperfect or undigeſted minium, mixed 
with the droſſy matter of ſilver or gold, and of a paler colour than red- 
lead; and accordingly it is called litharge of gold or filver, as it is 
obtained or thrown off in purifying thoſe metals. Either kind is, hows 
: | we, capable, by violent ignition, of being brought into the form of 
» 5 It 0G >; | . 
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always affords'a conſiderable fame in the operation; whence one would 
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; dies t ting ed their nails and faces ok fed colour; as rene from Pla 
3 " atitiefic ATE, Bit be 1 78 a pernicious nature, it dug 
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for chirurgeons, and one of the beſt remedies ln ue fer che gödt; 

cCially if it be made with wax ue inſtead of oil, or other NG 
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—Þ Zthatge, cal, or fpume of lead, 4 tall glaſs, 5 

Limes its- dans of ſpirit "of N and 25 them 200 19277 ogether. > for fo 
and twenty hours, the veſſe be ook between tohiles; then, Ws the liquor 

is bot, filtre it thro paper, or e it * ſettle, and pour .off the clear by 

inc lination, and it will be a f. Ca, of a nauſeous, Saccharine ſweetneſs, 


without any acidity, called in dhe Trop ar of Don, bus by the" he 
be 5 EY 


- miſts 'metalline. Fs Virginale. And ſpirit o W vinegar be 
the faces, and eration be r 1 3 2 the "whole body, of the Lea 
degrees, be ies into the like = Bey 


2. If the ſolution be filtred, le : out to be filtred hot, e flow what — 
will ſcarce paſs. the pores of the paper when cold. It is called vine- en #0 


gar Of litharge i 05 the ſhops, only. 


beca a 8 they uſually. Prepare it t with 
ebe inſtead f lead. 0 1 


is proceſs furgiſhes us with. another method of Aae mes, Its uſe, 


all to oil ; 755 if the clarified: ſolution it affords be evaporated to 
the conſiſtence of honey, freſn f irit of TRA be poured thereon, 
the BARE be again inſpiſſed, and the operation repeated as before 
for a number of el rol there will bo obtained the ponderous oil of lead, 

which is exceeding ifficult to, dry. at the fire. And this Boks Us, 
that metals are reducible to. oil, b iotimately . impregnating their 
ſubſtance with acid; which alſo appears to be the caſe when. ey are 
run to oil per deliquium. e 5 


This ſolution of lead i is ; ale commended, as an external, in caſe SEP 
of hi old, 1 rh "ulcers; * and chirurgeon Kall. 5 2 ro- 


due ty 7 e , K Fl 
frequently uſe. it in phlegmons, and. ery fapelatous. caſes. Being infuſe 
wath, x, equal 21 uantity 0 -4 oof of roſes, it makes a noble white SEN 
| for. theſe purpoſes, 

actually pojlo onous When given Ae 
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called by the name of U W ts Wee; but St is. 
gives a beautiful White- 
neſs to the skin; but is à very noxious fucus, as cauſing violent diſor- 
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| ˙ cg of ors in [the PER phthiſical and aſthmatical complaints, or en 


Who uſes it into a pulmonic conſumption. I have my ſe 

13 ſome young ladies who > killed themſelves by frequently employ- 
* as a 1 In like manner, three ſiſters at the Hague died miſe- 

ly tabid, 4555 endeavouring with it to change the colouf of their hair 

lack, Ang indeed thoſe * deal s uy e In - 
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| Exbibitin Py of gg of L L EAD in diſtilled vinegar, or the _ 
rl bod of eee the eng 5 
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. 2 : Vapor Ad Kemi or. metalline Lac: Virgioale, of... the pi 
- proceſs, to the confiſtence of honey, and again let it doum with ” 
r and ſtrong /t ori  vinegar.; afterwards exhale it. away again to a pellicle, 
fofe, pu (h 45 5, 0 or ſalt, a ſaccharine taſte : on which account *tis called 
' Juga of. lead, as it is alſo 755 wvitriol or m N . thereof. (2+) If this vi- 
T1100, or ſugar of lead, be again Aly diſſolved in Spirit of vinegar, and 
. erwards g red to the con Nence of oil, or till a. pellicle appears on its 
3 urface, and be ſet again to ſhoot in the cold, it will form it ſelf into ſmall 
and flat _quadrangular glebes, or beautiful cryſtals, not unlike. to Har- candy. 

1 ) Repeat this operation ſeveral. times ſucceſſively, and at length Now, will 
|. : Dave an oil of lead, that can neither readily run imo cryſtals, nor diy at the 
Aus. cot, non. if this oil of lead, thus frequently impregnated afreſh, be, by 
„ „ fong continued _ gentle heat, brought to dryneſs, it will thereby be turned 
„ nv a Ipo 5 in many of its natural Properties or charafters, 
—_— reſemble 2 * 5.) Ls ft, difelve this maſs again in ſpirit 0 vinegar, and 

=... , '. evaporate. it to the hun of oil ; after which, being ſet to ſhoot, it will af- 
—_—_ 3 the moſt. beautiful cryſtals that can by. any means be n from Lead. 
117 | 2. It is obſervable, that by the evaporation. of the ſolution in this. 
_— tis only an aqueous, not an acid vapour that flies off; which 
ing caught and condenſed, turns to an almo . water, but ſome- 
thing nauſeous. And according gly, if the vitriol, when perfectly formed, 
* be diffolyed th. water, it wil again afford the Lac virginale. , The oil 
= on. e in the preſent proceſs, is called the incerated oil of lead; be- 
N . cauſe it flows- or remains fluid like wax at the fire. And after the. 

* : 5 f ſame manner may ſeveral other metals be reduced to a like kind of oil. 

4 . 4 If. Hollandus imagined, that the philoſophers ſtone, and afterwards. 
. tiver, was obtainable from lead treated in the manner of this proceſs... 
5 _ -Indeed. the Fol here procured, being poured out of one veſſel into ano- 
1 ther, qoes ſeem to. run in ſilver threads. But the operation is exteſ- 
_. |.  fively tedious; for the ſolution muſt be ſeveral times repeated, and the ex--. - 
PB | 5 Wen very N . before oy ee wall ſucceed, Se 4 
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* alme 54. then ſet it in a cool Place, and it will concrete into 0a 5 


e 
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ther author has mentioned ſome curious particulars of this liquor, in 


4. The medicinal virtues of Saccharum Saturni, or the vitriol of lead, Medicinal TR 


are theſe : it is a very powerful ſtyptic, preſently coagulating the blood, jri2 1 


and conſtriuging the mouths of the bleeding veſſels. It is good, againſt 
inflammations; being diſſolved in „ uſed by way of a fomenta- 0 
tion. And in many other reſpecis it will anſwer the intentions of the - 
pron or chirurgeon, uſed. as an external: but I cannot imagine it 
to give it, as ſome do, internally. _ Almoſt all the modern. phyſi- 
_ ficians, T know, fcruple not to adminiſter it in intermitting fevers,..and 
other diſtempers; but with what ſucceſs they beſt can tell. With me 
it ſtands in the catalogue of poiſons. And tho it may cure the fever, 
it is apt to leave a worſe diſorder behind. it. This is certain, if it 
meets with an alkali in the body, it will thereby be turned to a calx, 
or ceruſe, which all acknowledge to be poiſonous ;. being only kept in 
- ſaline form my means of the acid of the vinegar. And accordingly, 

I have obſerved ſeveral perſons to complain of a weight at their ſta- 
mach, lofs of appetite, impotency, and feveral other diforders from the 
internal uſe thereof: and indeed it has at length thrown them into a 
lingering conſumption. The Halians are well acquainted with theſe ef- 
fects of this preparation; and employ it when they deſire to be ſlowly x 
revenged of their enemy. A famous /talian phyſician once told me, that 
no. medicine was. uſed by the monks with ſuch great ſucceſs as this; 
for extinguiſhing all deſires to venery, which kids _ of. appetite it infal- 
bly // m 07 5 ine ESD TINS 1 Ok ne 
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Erbibining the Solution of LEAD, or the method of procurmg: 
8, Vitriol with ſmall Aqua. fortis. 


F 


ow 


8 into a tall glaſs, pour an equal, or double weight of ſpirit of nitre, or 

Aqua fortis, which being diluted with ten or twelve times its own quantity of fair 

water, will preſently diſſalue the lead with an audible noiſe. Then direftly filtre 

the . ſolution, aud it will become a perfettly tranſparent” liquor, of a nauſeous; 

ſaccharine ſweetneſs, containing the whole body of the metal. And this ſo- 

lation being evaporated, and treated in the manzer of the 22 proceſs, 

will: exhibit the ſame phxnomena, and afford another vitriol of Lead. 5 

2. The productions of this proceſs are much the, ſame: with thoſe of ts gear; - 
the foregoing ; the oil and'the vitriol obtained by it having the like 5 
virtues, bur ſtronger than the former. The cryſtals, however, of the 

preſent proceſs, are of an elegant and a ſtructure, different from 

All other kinds of vitriol; being, if the exhalation was gentle. and gra- 

dual, ponderous, white, ſweet, beautiful, inflammable like nitre, and crack- 
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: 1 vs proper wantity of crude lead, ceruſs, miuium, or Ittharge, pu The proceſs. ©. 
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this proceſs, alſo, the fog of lead is obtainable. with greater expo 
grey: * 4 8 to more. 'adv 
lebrin; chat lead is eafily dilfolvable in any kind of  aci | 
conſtantly is bes A facchatine” ſxeetueſs 2 Pugh. 155 the I, 


kewiſe very ebe 1155 arge all Ke are ro acid, or | 
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Extiitng the 33 of the . of 7 A D, with or 


Py ; g *. 14 70 Nh guy, = e or . led, [oh ey ra 
ras mY 4 1. glaſs," wy alone four or froe- times its weight, more or leſs, —_— 
og r as the balſam is defived thick, or liquid, of oil 'of tupentins; aud 52 


them rogetber; "for: 7 hots," till the whole body of the metal is 5 22 

— TT. ſolued into a. thickiſh ſubſtance, which is the genuine or metalline alſam of 

Ds: -- OR _ 

. . . The effect will b q the ſame, if ſugar of lead, ceruſe, or minium, 

1 KY. by "boiled to a due confiſtence, either in oil of turpentine, oil - olive, or 

4 b | diſtilled. 2 oil. Whenee it is evident, chat metals are diſt 
| vable; or reducible to balſams With oils ; in agreement with the doc- 


PL 


| . trine of the chemiſts, but conttary to the opinion of the vulgar; tho 
3 „ thing was known to the antient Greeks and Egyptians, and is day 
„ pPractiſed in the boiling of plaiſters and unguents. 
a „ This balſam is ack commended againſt —_—_ indammations, 
| pedution, ſeitrhous tumors, and+-venereat ulcers; büboes, Cr. Valentine is 
„„ extravagant in its praiſes; but I could . t had any ex- 
. . Werle or fpec ine, mote than the common ballen of wn 


PROCESS. CLxI. 


5 ee converſion if LEAD te Giles FR | a up; 
, Saturai, ith ſand.» - 
n. proceſs. - Is 150 . 3 „ ; © inde ie ay We" 


1 the 7 of chan, white ſaud, o calcined Hinter, and grind them 
. e eber m a mortar ; put the mixture into a frrong crucible; detain it in 


© Ou 2 the fire more than any other known falt. ii ets Ut. | 
gs they will fame, part with their acid, and be reduced to a calx, By 


ntage than with vinegar. . Ani 51254 * 35 Ba | 
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2. To'make*the flux the Grouper a due proportion of dry nitre may How to be ve. 
be added to the mixture, either 0 


parts of fea- falt, in a very violent fire. After which, the crucible be- — 
ing ſuffered to cool, upon breaking of it the upper part of the matter | 


vill be found vitrified; what ated reno at the bottom. And 


. the whole art of refining or wrap! nn Bot depends: for if any me- „ 
0 


talline glebe, or ore, tho ever 


ſhould then have an admirable method. for 
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Erxhibiting the Solution and Cryſtallization F SILVER, in. 
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1. Dor any quantity of perſectiy pure filver, enpeled with lead or vitrunm The weep, 
8 Saturni, into a clean glaſs ; pour upon it about an equal or donble weigit 

of proof ſpirit of nitre, or Aqua fortis, and the liquor wil n | 
To 55 | 8 „ 6 
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os Jet in à cool place, it will ſhoct into glebes, thin plates, or cryſtals, F an excee 


* 

* 
- 
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-  Therautions is 2. Unleſs the ſilver be made perfectly pure and fine, that is, unleſs 


requires, , 


black; an 


it ſhould touch or paſs over. 


to the bottom of the glaſs, in the form of a black powder or pellicle, 
and there lie adilfolyed 


this ſain remain ſo obſtinate, that it cannot, without the 
utmoſt difficulty, be entirely got out again in leſs than three or four 


days time; when, the part ſcaling, it comes away together with the 


Skin, And as the ſolution readily mixes with water, we ſee that even 


the . hardeſt and pureſt metals may be rendered fluid, potable, inviſible, _ 
or undiſtinguiſhable. I would not, however, adviſe, that ſilver ſhould _ 


be exhibited internally in this form; becauſe of the corroſiveneſs of the 
acid wherewith it is united, which might cauſe it to excoriate the parts 


4. The vitriol, or cryſtals of Glver obtained by this proceſs, are 


| found to increaſe their weight by near one third or fourth part, above 
that of the original metal; which muſt, therefore, attract, and lodge 
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ln its pores, ſome part of the ſpirit. of nitre, by means whereof 


lyer 


* 3 ; 

\ f : 
roceſſes upon Fo = 
we tb. — ©, 1 43 y 

* £ » — * 


nlver is made to aſſume the form of 4 Galt, and become ſoluble in Wa- 

ter. But its violently bitter taſte, on aceount whereof tis called me- 
talline gall, together with its cauſtic quality, renders it unfit for internal 
uſe, unleſs it be ſome. way guarded, diſguiſed, or corrected. | And 

even when uſed externally, it cannot be held in the naked fingers with- 
e , e 
Emhibiting the preparation of the Lunar cauſtic, or Lapis In 
0114+ - | Frnalis, From the Vitriol of SILVER 


1. P?7 proper quantity of the vitriol, or cryſtals of well purified fil- The proceſs. 
| ver into a_thin glaſs diſh, which being ſet over an open fire, the f 

vitrio! will begin to afford red fumes, and grow gradually dry. As ſoon 

as all its moiſture is nearly evaporated, _ increaſe the fire, and cauſe it to 

flow like wax, till no more fumes aſcend then pour it to moulds of baked 

clay, and furniſhed with a ſufficient number of conical or cylindrical cavities, 

into which it will run with a hiſſing noiſe, and thereby be faſhioned into con- 

venient rolls, or ſticks; which, when cold, may, | by breaking the mould, be ob- 

tained, and reſerved for chirurgical uſes, under the name of Lapis infernalis, 

or the ve cauſtic *, | _ 
A 


z 


BY. oF #4 


that made in the common way of the trading chemiſts, can ſcarce in a 
loſe. glaſs be kept, for any conſiderable time, from melting. The reaſon 
| Whereof is, that either they do not make uſe of filyer well purified 
from its alloy, or. elſe becauſe in fuſing their cryſtals, oy have not 
patience to wait till the fumes entirely. ceale ; that is, till a proper 
quantity of the acid of the nitre be exhaled. For if any copper, or 
too large a proportion of Aqua fortis, be mixed along with the ſtone, 
it will certainly run per deliquium in the air. The goodnels of the pre- 
paration greatly depends upon nicely hitting the time when the fumes 
entirely ceaſe to riſe; for if the matter be after this continued much 
longer in fuſion, its cauſtic virtue will be loſt ; and if removed from 
the fire before this juncture, it will, as we ſaid, be apt to run in tze 
air. The glaſs to be made uſe of in the operation is ordered thin, TY 
becauſe ſuch an one will better endure the neceſſary violence of an | 
open fire, than one that is ſtronger or thicker: a piece of à broken 
urinal, or the like, will, therefore, be proper. for the-purpoſe. ._; _ 


. Lapis inſernalit then, we ſee, is no more. than the ſtrong and cor-,,;.,,.., 


2 4 


roſive ſpirit of nitre intimately united with the body of ſilver, or no- of che produc: 
Z # Fas - a „ * 1 | 1 an tion. 


„ The moulds ought firſt to be warmed, and oiled or greaſed, that the cauſtic may be 
Nn 


ſeparated from them the eaſier. 
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. 5 l . . | 2 Sh 93 1 * 2 Mot Es 
. 2c If this cauſtic be prepared after the manner here deſcribed, it yz avs cov. - 
will be capable of enduring the open air without relenting ;. whereas en 1 be fer: 


o eeſſer ape Fuß. 
thing but the dried ſalt thereof; for if it be entirely freed from tbe 
remainiog part of the Aqua fortis, it will become pure ſilver again. 
Thus compoſed, it makes an admirable cauſtic ; for it eats like fire 
it ſelf, When diſſolved by any moiſture of the body, and ſuddenly ele anſes 


and deterges all fonl or malignant ulcers, cauterizes the open veſſels there- 


in, diſpoſes them to heal, and, with the lighteſt touch, takes down warts, 
fungous fleſh, ſmall cancers, and the like præternatural tumors or ex- 
creſcences, provided they are not large. I have, without pain, in the 
ſpace of three days, taken away a little cancer in the lip by its means: 
for being ſeveral times touched therewith, it turned black, and at length 
1! off from the ſurrounding fleſh. .Wheu applied ro any e the body, 
it immediately cats into it, burns it, mortifies and renders it inſenſible; 
at the ſame time cauſing an eſchar, and conſtringing and purſing 5 | 
the mouths of the veſſels it corrodes. And being ſo excellent in thek 
reſpects, it is the only cauſtic in uſe among the French. g. 


7 Pu. e 


1. O the ſolution of pure filver, made after the manner the hundred 
6 and fixty ſecond proceſs, and put into a glaſs veſſel, add an equal quan- 
110 of a lixivium of purified titre, made with about two or three parts 
rain-water ; ſbake them together, and they will unite into a tranſparent liquor; 
which being evaporated t0 half its * quantity, and ſet to ſhoot in the 

cold, will run. into a vitriol, or cryſtals, conſiſting of filver united with Jalt- 
petre. (z.) Put theſe cryſtals into a' glaſs diſh, and exhale away their moiſture - 
over a foft fire; keeping them in- the mean time, perpetually ſtirring, and pre- 
venting their fun. (3+) Remove them from the fire, and when they ceaſe to fume, 
they will appear in the form of a black, ſaline body, a grain or two whereof 
being brought into powder, and with thrice that quantity of new · bread re- 
duced to a pill, and gilt with gold, to guard it from the palate, makes a plea- 
owerful hydrogogue, or purger of water in the dropſy. © he hs 
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re . This proceſs ſnews us a general method of joining metals with 
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| 
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falrs, ſo as to make them appear altogether in a ſaline form. Angelus 
Sala, the author of the production, calls it by the name of Luna Hydro- 
Loga, as being peculiarly excellent in purging away the watery humors 

collected in the dropſy; for which purpoſe, it is likewiſe greatly com- 


mended by the iltuſtrions Boyle. And indeed it proves, when prudently - 


_ -  ufed, an admirable 7 ative in this caſe; and drains off the waters with- 

out caufing any diſturbance to the body. But great care muſt be taken 
not to give it in weak habits of body, in too large a doſe, or where 
the viſcera are · unſound. For differing not confiderably from the lunar 
cauſtic, it might thus violently ſtimulate, corrode, or inflame the ſto- 
mach and inteſtives, bring on a dangerous hypercatharſis, or follicit a 


1 | A =; 5 a * of | 8 : —  » : 
copious, continual, and inſenfible diſcharge from the lymphatic; If | | 


any thing of this kind ſhould happen in the uſe hereof, it will be pro- 
per to attempt its cure by the free exhibition of the rob of juniper dr elder. - 
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Exhibiting the Precipitation of SILVER, and its redudjon 
eg ole to Luna corn. | 


I» 6 . a ſolution of pure filver, made with ſpirit of nitre, and diluted The proceſs. 
I. with about thrice its quantity , fair water, 2 ſtrong lixiuium 5 
of ſea-ſalt ; upon which, the liquor that was perfetth clear before, will imme- 
diately grow turbid, and let Fa the body of the filver in a white powder, to 
the bottom of the containing glaſs. Commit this powder, together with the li» + 
 guor that floats above it, to the filtre; and by frequent ablution, or repeated 8 | 
. of warm water upon the matter in the filtre, edulcorate or clear it of 0 
its loaſe ſalt; then gently dry the powder, and thus it will be reduced to a genuine | 
calx of fikver. Laſtly, put this dry calx into à crucible, and fuſe it at a mo- 
derate fire; and after it has run for ſome ſmall time, pour out the matter, "and © 
when cold it will appear in the of ' a horney, brittle ſubſtance, not much  _ 
unlilłe amber, or hal of lead; and, for the reſemblance it bears to horn, tis called 
by the name of Luna cornea. e eee e eee er e | 
© 2. There is another way of making Lund cornea; by mixing filver with /9*% + | 
mercury ſublimate, and diftiling the compoſition in à retort, after the 5 | 
manner of butter of antimony, the proceſs for which we ſhall deliver | 
hereafter ; when, the mercury being driven over into the receiver, the 
ſalts of the ſublimate will remain behind, fixed in the body of the filver, 
and therewith compoſe the ſame kind of horny, or glaſſy ſubſtance, 
as: mentioned: ky 126 2 HE OT 2h TORT Bl 


3. This proceſs affords us ſeveral very remarkable particulars.” And The gofrine it 
firſt we may obſerve. from it, that filver is undiſſolvable in Aqua re- R 
| 2 3 being, as we ſee, precipitated out of Aqua fortis, made into a 
all Agua regia, by the addition of the lixivium of ſea- ſalt. Secondly, 
tho the Luna cornea be long expoſed to ever ſo violent a fire, it will | - 
not, without ſome addition, be thereby reduced to metal again ; tho, . „ 
beyond all diſpute, it is actually the Body of ſilver fixed but by ſalts, 1 
And n if lead, or fixed alkali, be added in a proper por 1 
tion thereto, 


** 
o as to attract or imbibe the acid ſalt, which thus ob- 
ſtinately adheres to the metal, and its face be ſtrongly blown upon with 
bellows, whilſt it is in ſtrong fuſion, the ſilver will be recovered pure; 
and if, after this, it be again diſſolved in Aqua fortis, it affords a con- : 
ſiderablo proportion of gold. Thirdly, it is farther obſervable, that —- LE 
this ſtrange ſubſtance, reduced to powder, tho it readily melts at the fire, | - 
will neither diſſolve in Aqua fortis, Aqua regia, nor oil of vitriol ; fo 
that it entirely acquires a 8 ns On theſe accounts, many a | 2M 
„„ | Nn 2 | the 


* 


the antient chemiſts called it Luna fixa; 

indeed, the experiment does not ſeem to want much to bring it to 
that perfeAion. Laſtly, we may here ſee the great effects which ſalts 
have upon metals; how they may ee e their fixation; and, b 
intimately and ſtrongly uniting there with, conceal their own nature, an 

| ſelves they are little other than volatile. 
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endure the utmoſt torture of the fire without flying off; tho of them- 
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ite mflammable Vitriol or Nitre. 


* 


The proceſs. 3. Bor Lapis infernalis, * | cryſtals or vitriol of luer, obtained by ; 
1 difolving the metal in ſpirit of nitre, upon a hollow, glowing coal, and 


it will. immediate | 
| | thing behind but the pure filver, thus recovered from its cryſtals. 
' The doftrine is 2+ We formerly ſaw that the ſpirit of nitre, joined with fixed alkali, 
efforss, gives .inflammable nitre again; and here we ſee, that the body of a 


ly flaſh, deflagrate, and go off like true ſalt-petre ; leaving no 


metal may lkewiſe . perform. the ſame office. It alſo appears. from 


this proceſs, that nitre, tho made liquid, or reduced- into the form of 


aa a ſpirit, ſtill retains its ſaline and inflammable nature; and that Lapis 


inſernalis, or vitriol of filver, is nothing more than this volatile ſpirit 
of nitre, adhering intimately. to the body of the metal; and which, 
when driven away by the fire, leaves the ſilver behind, as it would any 
other metal diſſolved thereby, in a pure, ſimple, and unactive ſtate: 


which gives us the reaſon why, if Lapis infernalis be too long detained 


in fuſion at the fire, it will thereby loſe of its ſoree, or cauſtic virtue, 


"Py dy loſing, of its ſalt. And this may ſerve to ſhe w. us, that the actions 
40 


all metals are not owing to themſelves ; they being perpetually un- 


* active; but to the ſaline bodies with which they happen to be mixed; 


and according to the nature whereof their action is determined. But 


- . 


in this caſe, the power and virtues of the ſalts are neceſfarily increaſed, 


as being. now applied, and driven by the ponderous, metalline part, 


united with them, againſt the bodies they are deſigned to act upon. - 


And this will help us to conceive ſomething of the ſurprizing natura 
of metals, when formed into new bodies with falt. 
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and imagined the body of the 
ſilver was here ſo changed as to be readily convertible into gold: and 


Exhibiting the Reduttion of SILVE R to metal again, from - 
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JUT an” gig f T 
and melt it in a frog foe Ping the matter continually flirring, 1h 

it „* reduced to @ dry N (2.) Then put f this calx of tin 
into a glaſs veſſel; id Ant thereon about ten times its quantity of diſtilled vi- 
negar, and let them digeſt together in 4 proper degree of heat ; the glaſt being 
frequent l ly ſhook, for two or three days, or till the menſtruum has acquired « a wet 
taſte ; or 11 the ſolution is elected. (3.) Laſth, be, the liquor, evaporate it tie | 
a film, or pellicle, and fet it in a 'eool place 10 * which meais ir will. VV 4 
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into cryſtals. © = 
2. The body of tin is not fo readity convertible” to la k, or vireigt; as Direfions re- 
. ver; on account of the groſs fulphur adhering thereto, dich: "can never ating to = 
be diflolved by acids, but interpoſing between the metallic parts, prevents = 

| = concretion. But if the calx be thorowly purify'd,* reverberated, o 

ont inued in a violent fire; it will in good meafure be freed of its 4 
er and wore — yo to NN 9 1 7 tals; wh 2 a | 5 
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ef Ny U N 18 *. 
PON 3 Pons of pure copper, put imo a e, ve el, a pro- The proceſs. 
U portionable quantity of diftild 'vin . boil t wel, 177 wy DX 
ent) ae, 38 by" this” man. . will be DOT an cn Kb * Bs. cut how 


| * The common matkod of pai eee ber 8 
operations is to t it in a clean iron A e 2 deſerving to 
pan, and. juſt as it begins fe run, adding there: | mentioned bere, as being no; par; of che prend 
* NN proportion bg wax, ae or e which is only to give: ſuch, Te ae 
| hogs lard; kee matter frequently | nera Operations, 
ſtirri i 2 and aſter We v0 reader to manage an the . * = 
throwing it inte hot water. If this o rherts been” invented. * 1 
be ſeveral ou N 25 — | $97 ©: 37 mon M0 were eſt "video | th | | 
its ren · SE | bt 
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whole bo 
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Varied, 


produltin "I 3. This green vitriol of 7 copper would be ao admirable pi igwent, if 


ion. its colour could but be rend 
could do this, might think himſelf poſſeſſed of a very beneftei ſecret, 
The ſreaſon why it loſes of its beauty in the air, is the volatility of the 
acid wherewith the metal is joined; which being exhalable by the air, 

it leaves the metalline part 22 grey, dusky colou. 
Irs medicind 4. This tincture and vitriol of copper are poſſeſſed of the ſame mad. 
. cinal virtues ; a very few drops of the former, or a ſingle grain or leſs of 


the other, make an excellent emetic, where the occaſion. for one is very 


preſſing and er ah as particularly in caſe of poiſon recei vd into the ſto- 
mach. For as taken, this medicine operates powerfully by vomit ; 
m leaves a very 3 or nauſeous ſtyptic taſte upon the tongue, 


for mapy 2 wiſe deſtroys all kind of worms in the body, 
ſerves to 5 W nie IND kes down —— e. 2 
indeed ir acts after the mariner * 8 * much more _— . 
I * - 3 3 
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Ban 46K W 7 Ig the. alkalme e of: Sal- 
The . x. 2 of well purified copper 


* 8 their of the uy * 0 di pre- 

— as in 22 foregoing proceſs; by which means 
2 imo @ fine „ which being -exhaled- till a 
fate,” inthe alt frm r If into fab, er vieriol 
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its 92 yi the volatile alkali wherewith the * was diſſolv 
eaſily 2 off from it * the air: otherwiſe it r. be 
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Eau, the Solution ad Coyftallization of COPP * 5B, with 
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perf likewiſe, is is an excellent igment, but preſently loſes : 
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recious, as it is of a much more elegant colour, than ultramarine ; which 
cing_ ſold fo dear, it would be a valuable thing cou'd we make the 
calour of this ytript durable 11 | 


3. The tincture Wa by ths -- | 


CCF 5 
| is not ſo vomitive as that of Medicine? vir- 
the preceding z and bei the quantity of a few drops, operates _ 
powerfully by ſweat and urine; whence it becomes curative of many 

diſcaſes, and particularly the dropſy. And in this.caſe I have found it 

effectual to a ſurprizing e, even in old- age, when the collected water 

by long 3 was almoſt putrefied in the body: by giving thirty 

drope ot theolution;'tlitee or four times a day, with a little parse or . 
ſyrup of juniper, there has follow d ſuch a \copions diſcharge of urine, 

that in a ſhort time all the ſtagnant waters have been entirely brought 

off that way. But when the dy is attended with a ſchirrhous liver, 

unſound viſcera, or the like, I could never obſerve any good eſſect 

from this, otherwiſe, excellent medicine. It is likewiſe ſexviceable in 

killing worms, bringing away phlegm, and curing faintneſs, the rickets, 

and epilepſy, if, as N happens, in children, it proceeds from worms 

in the body, or viſcid phlegm. in the ſtomach, In general, it is of an 
attenuating, aperitive, ſtimulating, warming, drying virtue ; and may 

in ordinary caſes be given from twelve to four and twenty drops, three 

or four times a day, along with any vehicle that is not acid, which 

might render it emetic. Thus managed, and given in ſmaller. doſes to : 
children, tis likewiſe wonderfully effectual in the cure of thoſe diſtem- | 
pers to which they are peculiarly ſubje&. r. 


+ 


n 


4 We learn from this procels, and the preceding, that copper ipdillol- . e. 
| 1 in alkaline as well as in acid ſpirits. We may add, that it will! 2885 . 


likewiſe diſſolve in neutral ſpirits, in aqua regia, 2 in ſal volatile 

oleofiem ; and, in ſhort, in all manner of ſaline menſfruums. On which » + 
count it is generally called à public proſtitute, by the chemiſts, ang 

denoted by the name of Venus. With /a/ volatile oleoſum,. it makes à tine - | 

ture of nearly the ſame virtues. as that of the. preſent procefs, but much 

more beautiful; and it is this tincture which I frequently irſe in my practice, 

and preſeribe from eight to thirty drops, as à , dinretic, or ſudorific,. 

in cafe of the dropſy, or other diſtempers; and univerſally, with acids, or 

thoſe the chemiſts call maſculine ſalts, it makes a green, but with alkalies, 

tic and emetic than the other. 2 5 * 77 3 x 12 R e n 2:65 Bale 
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a proper quamity of pure quick-filver, ſtrained thro leather; and 
well it | x wit 
blackneſs, pour a double or 'a triple proportion of aqua fortis, the con- 
laſs Jelly heated to prevent its cracking, and the mercury will im- 
| diffotve, with a | 


* 


in a cool place, it will | ſhoot into white glebes, or cryſtals, called the ſalt vitriol, 

or magiſtery of mercury; being in reality the body thereof,” ſo united with the acid 

++, that it ts violently cauſtic, and can ſcarce be kept from ruming per deliquium 
. CT Re nn ma, TY 
tes ee, with 2. This proceſs may ſerve to ſhew that mercury is of a metalline 


4. e. uatiirs ; being, like other © merals, Nrongiy "attractive of wie acid of 
nlitre, and totally diſſolvable therein, ſo as to lodge inviſible, and 
thence” become miſcible with water, like all true metalline ſolu- 
tions; and by this, means the mercurial part of all, even the moſt 
er metalſine bodies, may be ſuſpended in water; viz. by be- 
3 unjred with an acid falt, which is always ſtrongly attractive 
f water. The properties, and ſo much vs fegards the natural hiſtory 
be eser), bund 5 near  gold-mines | for il it leaves nd\conſidetabl tarniſti behind 
is ſuppoſed the 4. ned, and fitteſt for | tis commonly thought to be pure. But it ap- 
chemical uſes ; as being impregnated with a | pears unſafe to depend upoh any mercury fir 
golden ſulphur. In the earth it is often mixed | medicinal uſes that is not revived from cinnabar, 


with arſenical, and other heterogeneous mat - or fixed alkali es, or particularly 7 . double 


ters, Which tho imperceptible to the ſenſes, 

may render goxious to the body, without due lime, and ſalt of tartar: the grinding and 

Rcaan. e clean, wholeſom tmercury, | waſhing it with ſalt and vinegar, being by 

I *is aid, may be difti iſhed from the foul, or | ſome t only to diſſolve the body of the 
Adulterate kind, by the fine white laſtre, and po- mercury, it ſelf bla 

lite or gloſſy ſurface} of the former; _— arſenical or 

_ waporating it over a naked firein a ſilver veſſel; | * 4D 8 


— 


* 


weight of the mixture of equal parts of quick- 


ck, and not to free it from + | 
particles, | 


La © 1 7 3 . 28 a% 
— 285 

of this metallic. fluid; we, have formerly mentioned in the Fe or. Agar 
tus; to Which we therefore refer for thoſe particulars. We ſhall only add 
here, that its chemical and medicinal virtues ſeem owing to its great ſpecific 
gravity, and the particular ſmallneſs and configuration of its parts. On 


this account it is mote/penetrative, and diffolyes the texture of the blood 


and juices, or opens obſtructions in the body more powerfully than an 


other medicine An for the fame reaſon it is that it ſo ſuddenly brings 


a degree of putrefaction upon the humours, as we find in a ſalivation; 
for by thus breaking the texture of the fluids, and ſometimes of the ſolids 


95 likewiſe, it ſo attenuates and reſolves them as to make them ſetid. 


For whatſoever reſolves the animal fluids, will neceſſarily give them a diſa- 

24 4 * gs! n R n : 3-3 &% 5 2 5 
greeable odour ; and therefore the ill ſcent obſervable. in a ſalivation, is 
neither chargeable upon the infection of the diſcaſe, nor upon rhe mercury, 

as if this had a power to ſer the virus on float, and diſcharge. it with the 
fetid ſaliva out of the body. And theſe properties are What makes it ſo 
readily enter the pores of all metals, adhere to and amalgamate with them, 
unleſs they abound much with ſulphur or earth; whence iron will not be 


F ( nr apy 5 EE 
3. The ſolution of mercury in Aqua fortit, is à violent. corroſive; and Medicinal vir- 


will, like a ſolution of gold, turn any part of the body it touches of a lies. the ſo- 
purple colour, which cannot eaſily be removed again. It is ſometimes _ 


* 


diſagreeable nauſeons.taſte that long remains upon the palate, and when 


it is ſo ſtrong, and cauſes ſuch violent pain, that it ought never to be 


ſucceſs fully uſed, as a cauſtic, to callous or tumefied venereal ulcers; tho 


apply'd to ulcers in the penis, where the skin is exceeding delicate and 


tender. It will inſtantly take away warts, ſmall cancers, and other ex- 
creſcences, if cautiouſly and properly applied. A few drops of it diluted 
with a large proportion of water, makes an admirable, ſafe, and mild 
coſmetic for red and pimply faces, which are to be waſh'd with this 


lotion twice or thrice a day; and what is thus uſed, ſuffer'd to dry upon b en e 


the skin. It is alſo an excellent waſh, thus managed, in caſe of the it,, 
and all cutaneous foulneſs or ulcers. The Aqua divina of Frrnelius was 


nothing more than a ſolution of mercury, either in ſpirit of ſalt, or i- 


cis of Fürs | | 5 | ; "* . 
4. The vitriol or cryſtals of mercury are, in like manner, the moſt vio- Verrues, proper. 
lent corroſive we know; and will any. eat thro the fleſh, to the very e rear yg W 
bone · The tenth-part of a grain thereof, being given internally, would : 


_ cauſe . ſtrange diſorders. in the inteſtines, act both as 3 8 eme- - 


tic and cathartic, and raiſe a ſalivation in a few hours time. But no 
prudent phyſician will venture to adminiſter it in this manner, as being 
violently poiſonous. This vitriol eaſily flows at the fire, has à very 


diſſolved and laid upon copper, inſtantly gives it the whiteneſs of ſilver. 
Theſe ſeveral virtues and properties of it appear in great meaſure to de- 


pend upon the acid, where with the heavy body of the mercury is con- 2 
centrated, and intimately united, pol 25 it were, ſtuck full of ſharp ſaline * 
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_ effords, | 
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Ppecſſer aon Foſſils, 
jcule, which thus adhering to the globales of the quick-ſilver, it is thereby 
Ae to act powerfully upon euery thing where with it comes in conta. 
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Exbibiting the precipitation of MERCURY out ef Aqua 
 * - fortis 5 or the preparation of White Praccipitate, 


1 O the ſolution of the foregoing proceſs, made with' Aqua fortis, add thrice 
1 its quantity of otro N cauſe no cloudineſt in the jog 5 
afterwards pour thereto about twice as much flrong lixiuium of common ſalt as 
there | was of the ſolution" of mercury, aud the mixture will immediately grow 
milky, and precipitate a white powder to the bottom of the containing veſſels 


— 


» Then pour the whole mixture, together with the powder already precipitated, into 
4 filtre, and waſh the remaining calx, by the frequent of fm of warm wa- 
ter, till what runs from it becomes iuſipid, and there will a pure, white powd”* 


The doc ruf 2. It 2 from this 
Yes 


| xperiment, that mercury is readily diflolvable 
in Aqua „ but difficultly in Aqua reggie 5 which, however, will take 
up ſome part thereof. For the water uſed to waſh. the precipitate, 
ee ſome mercurial particles thro* the. filtre : on account whereof, ir 
comes 2 good cofinetic ; and for entaneous diſorders is preferable to 
the Aqua droina-Fernetii, And therefore, if we were to conclude from chis 
experiment, mercury ſhould ſeems to approach nearer the nature of filver 
hat of gold. e eee ee 1 = 


e wi . In white ptecipitate fy wore powerfot in ity operation has 
mes and ae crude mercury, bu rao languid as obs cryſtals or vitriol thereof, 


0 the 45 
* 


obtained by means of Aqua fortis ; as being, by the ablution, in great 
meaſure freed from its corrofive falr, and made lefs cauſt ic; fo that it 

mtay be ſafely given internally from three grains to ten, along with. 

ſome proper purgative, to determine its operation to the inteſtines- And 


thus it becomes arr excellent cathartic in all venereal complaints, and where 


phlegm, or worms are lodged in the body; as alſo in the. iteh, or other 
eutateous diſtempers. If taken in ſmall doſes, as the quantity of two 
of three grains, and repeated at proper diſtances, for ſome days ſuc- 
ceſſivety it raifes a falivation very well; and upon this account, is held 
urider a diſguize, as an excellent panacea of mercury, by many who prac- 
tiſe phyſic: but if given along with ſomething warm, to determine its 
virtue to the ſurface of the body, it then becomes a flidorific. Mixed in - 
moderate proportion with pomatum, or ointment of roſes, it makes an. 
admirable unguent for the itch; leproſy, and ulcers of the skin: and 


. ine is ſeldom; if at ns | eaancw dc virtues in the Zues veneres, and a 


cribed inter nally by. the Engliſb phyſicians, | cutancous diſeaſes... 
„ if cautiouſly uſed, it is ſafe- enough, and. 35 
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if LR in a ſtill leſs quantity cherewith, as in that of 4 kene or las = 


or thirrieth part, an excellent coſmetic f. And if in making the ſolu- 
tion of mercury for this medicine, a little copper be ad added, the pre- 
' eipitate will be of a green colour, and have much the ſame virtues; 
being emetic as well as pürgative, in the p of a few grains, 


ice, and 
led ef A as by lome the green lizard. | 


PROCESS cLxXII. 38 
—— the red Preccipicate, or Calx of | ME RCU R v. 


1. 
* 


and ſeventieth proceſs, be expoſed to a ſoft fire, in a laſs veſſel, 
2 — evaporated, with care to noid the HET fumes ; at pts 225 


in degree of dryneſs, 'þ it will Jos con from white to a and at length. 
1 kept conſtantly ee ed. N Become of a perfect 
ſhining red; in which ate eing wi: 2 is 1b ed Praci- 


Per! gf mes the Fog See fire en wie too ow 


28 away Al the acid, and leave nothi 25 but pure mercury, re- e- Heck.. 
ts native form ; ; and, therefore, is not perfectly fixed by 
89 75 ne r nitre. This red Kaese however,” is capable of ks — 
confi N fixed by re 55 Nolurions and exhalatiohs; tho it WI 
Fi be recoverable a , and r ndered volatile, by viglence of fits, | 
This increaſe of the 8 neſs in the calx of mercury, has cauſed ſome 
chemiſts to call it horizontal gold, or gold in the horizon, and to 
look upon it as a Tubſtance nearly ' allied to that metal. S 
jus writes, .. EP: nercury may be made to afford gold 'by. means of 
. of nitre; and Hemi had . method of rendring it ſtill more fixed, 


"ET; the 61. wy er urys ne in the manner of 225 hundred The proceſs... 
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y mixing it with the white of An 7885 and afterwards diſtilling it in 
WW : 


19 but we do not find that ic will thus be made to 3 * 
blaſt-fire. By being mixed with r and diſtilled in à retort, the 
remaining matter becomes yore mild and gentle: and"whep thus frexted, 
it ſeems ro "the Arcanum Corallinum, 11 Saltabrum of. Paracelſus. By 
repeared deflagrazion with 1 5 ſpirit of vine, it way, as well as by a 
ronger h heat, be reduced ercury by Fog and, like the white præ- 
tate, it "loſes of its I 1 0 ab! tion. Whence u e 
15 7 t confirmed, that mercury may be uſed in e 9 ities, the 
leſs proportion of acid it is mixed with. OO > >: 


This is found an extraordinary kinds of vermin, withour 
. 


uſes, pry may be ma- | or giving any offenſive, ſcent. grow, a te linen, 
ee o all the 4 J ee, of n- e e e 


e e e an 79 


© it 


"Tres * ſome, when diſſolved in GT. for | a conſiderable pain in r — 
0 _ a aa and deſtroying all | 
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292 Meese N . 
Medicinal vir-, 3. This red calx, i E called præcipitate, is ſtronger and more 
recs and uſer corroſive than the white præcipitate of mercury, and purges. violently | 
Gout both upwards and downwards, in half the doſe of the orher : being 
generally uſed for much the ſame purpoſes with! thar. But as ip is apt, by 
Its corroſiveneſs, to corrode and exulcerare the' ſtomach and. inteſtines, 
| | ' 1, cannot recommend the internal uſe. thereof; cho it appears. to have 
1 been the medicine ſo ſucceſsfully employed by the woman” at Paris in 
: _ deſperate venereal caſes, given over by the phyſicians of the place. She 
ordered it in the quantity of eight or ten grains, to be taken every 
morning, for three or four days running; by which means it firſt vomited, 
then purged violently, and laſtly ſalivated; and ſometimes to it killed 
the patient, when he happened to be weak. The like effect may like- 
wu.iſe be produced by turbith mineral. Tis highly valued by chirurgeons 
as an internal for taking down fungous fleſh, cleanſing foul ulcers, dry- 
ing up their moiſture, and diſpoſing them to heal. 
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.  Exhunting the Solution of MERCURY with oil of vitriol. 
The proceſt. 1. O a proper. quantity of well purified quick-filuer, put into an urinal, 
ö I pour 5 —5 its weight 75 | ul of 2 ſet the veſſel 
| in an open fire; upon which a copious, "white, and very deſtruftive fume will 
" aſcend, aud the, whole body of the mercury be converted into a white calx or 

5 powder; let the matter continue upon the fire, taking care to avoid the noxious 
vapour, till it almoſt ceaſes to ſmoke, or be turned to a grey powder ; which is 
the mercury it ſelf diſſolved: by the oil of vitriol, and rendered moſt violently 
eo eel neon cn OS OO or 8 
Its natures 2 The oil of yitriol, in this caſe, does not, like ſpirit of nitre, re- 

Fadens, c duce the mercury to a ſalt; and will ſcarce act at all upon it, without the 
aàſſiſtance of a conſiderable ; heat, how long ſoever it ſtands thereon; 

_ which may let us ſee that ſome menſtruums will not act till put into 

| mamotion by ſome general cauſe ; as for inſtance, by the air, fire, water, 

8 | trituration, @«c. and indeed the ſolution will never be perfect unleſs the 
matter be made to boil. A thin glaſs, or urinal, is more proper for 

this operation than à retort, which will not ſo well endure the fire, 

and might, a jeje breaking, prove of dangerous conſequence ; for the 

fumes are ſuddenly ſuffocating, as the preparation it {elf is highly and 
immediately poiſonons if received into the body; being a moſt violent 

acid lodged or concentrated in the body of the metalline mercury: 
whence it is eaſy to account for its corroſive pon er. It is the moſt 
Ceorroſive and fiery of all rhe preparations of quick - ſilver, except the fol- 
lowing; and has ſcarce any medicinal uſe, unleſs it be to ſerye the pur- 


boſes of chirurgery, and in che preparation of rurpethum minerale. | Leſs 


. : 


©, _ © Proceſſes upon Foſſils. © © 293 
than a grain, being received into the ſtomach, might cauſe a vomiting ob 


— 


of blood, a dyſentery, bloody urine, a ſalivation, and deatg 
* , F- :£ „ 15 * } £455 538 — + 


Exhibiting the' fiery Oil of MERCURY when difoboed with 


W-4 
* & 


* F Fo the grey powder. of the preceding proceſs, add an equal weight of Tye proceſs. 


highly F. and . deſtructive | to 'the lungs.” 'The oil it ſelf” 18 the requires ; with 
ſtrongeſt corroſive yet known in the world, or that, 1 can poſ. 5 and 


ſibly be made; whence tis aptly enough called nis Geheunz by Para- 


2 but an exceeding ſmall quantity of it, being received into 
the ſtomach, would inſtantly diſſolve its ſubſtance, or forcibly tear it to 
%%% ] —“EC ff GE a 


; | 1 | wk 52 5 
2 . ans o 958 2 £3 +3 7 2 p: 4 14 t Ft 
* "Whether it be ſalt or ſulphur that fixes | or, in other words, the matter of light, Vet 
the mercury of metals, has not yet been made all metals ſeem to contain a latent ſak ; by 
evident by undeniable experiment; but the di- | means whereof their terreſtrial part is thought, 
ligent M. Homberg affords us many curious ob- by ſtrong fuſion, to be convertible into glaſs. 
ſeryations which tend to ſhew it is ſulphur; 5 23h iy 
BY „ Fun n enn 309 %CCCCTF TCC . 
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Eebibitin the preparation on of - Turpethum ante B the 
TY of MERCURY» 0% of vitrih 


= 180 


PON the dry ponider gained by 4 ;ſolving mercury in oil 2 5 
after the manner of the laſt proceſs but one, pour a proper quant quantity 


: of warm Yain-water ; and the powder will immedigtel turn of a Fare colo 


Continue to this der by ated aff! ons of water, till the lig . 

comes away pts mw ry rota it 49 poured on, leaving a beaut fl 
yellow calx at the bottom of the veſſel ; which being gently dried at the fire, 

is called by the name of turbith mineral. 
2. This powder is called mineral turbith, from the reſemblance it bears 


to the vegetable turbith of the Arabians, in ſtrongly purging the moſt 


internal receſſes of the .body : for, tho it be infipid upo n the tongue, 
yet it is poſſeſſed of very gi derable virtues. Bein os | boiled with wa- 
ter, it loſes more of its ſalts, and thereby grows milder and more ſafe: 
4 it does by being Hollagrotert twice or ies, or diſtilled with ſpirit 
wine. 
3. A very few grains of this turbith will prove emetic; and purgative : 
it is alſo accounted a-moſt excellent medicine in the cure, 'of the 1 
diſcaſe. But as it operates with conſiderable violence, it ef t not to 
de given ynleſs the viſcera are known to be ſound. This Teems alſo 
to-be the mercurial powder mentioned by Mr. Boyle, as Teceived j in 2 
very ſmall quantity at the noſe, by way of ſnuff, whereby a certain c. * 
tain was perfectly cured of a total blindneſs, cauſed by cataracts; r 


medicine operating by ſternutation, vomit, ſtool, ſwear, urine, and ſali- 


vation, for a very long time together. Bur this univerſal manner of 


operation is not peculiar to turbith mineral; all the præcipitates of mer- 


commends it in yenereal..caſes, given. in the quantity of ſix 
grains, in ſtrong habits of body, fo —_— 2 : Hut. a 


cury will do the ſame, hen ſnuffed up the noſtrils; but their opera- 
tion is ſo violent, and the diſorders they cauſe ſo incolerable and ſuc- 
ceed ſo faſt, that it is ſhocking to think of preſcribin ng. th em in this man- 
ner. This likewiſe appears. to Le been: the grand. ecret X of Paracelſus ; 
which, in his ſcarce. German of hoſpital medicines, he praiſes. ſo 
extravagantly for venereal 1 all chronical diſeaſes. Sdeuham alſo 


gr eight 


oy ſed, it ab to = the d y ſoatery.* | Fins 


. * Here mig properly follow he! ao thoſe 1 n it wht. Gn. 
ration of Re ſublimate of mercury, m_ the proceſs for making this mercury chere, 
thence of Adercuriut dulcis, in order to | being omitted by our author as no 3 0 of his 
WO. the ſeries of proceſſes made u defign, i it may be ſupplied in 5 following i 
—— dh-21 to | ner. 
. N | 


PROCESS CLxxVi _ 


 Exhibiting the Reduition of MERCURY ius, Zchiops.mit 
uZ OM pions 


5 . 


- 1 


1. FPAKE equal weights of purified quick. ſiluer and flowers of” ſulphur, The proceſs... 
. and grind them well together in a ſtone mortar, till the glvbules of 1285 
mercury become inviſible, and the whole mixture js turned to a black powder ; 

. that is, till the body of the neriiiry is intimately united with the ſulphur ; 

2 then males what is called Ethiops mineral, and improves in Wackneſs 
2. It appears by this proceſs, that * may, in the mines, readily It e ufes. . 

unite with fluid mercury, and form a fixed, black maſs, of a nature en- 28 

tirely different from both; which, however, is accounted the beſt ore 
of quick · ſilver. The way to recover the mercury out of this powder, 
or black mineral glebe, is to grind it with an equal quantity of iron 
filings, and then diſtil it with a ſtrong fire, in an iron retort;,, which 

will lend over the mercury reyived and purified. 5 | 

3. This black powder, tho taken in very large quantities, will not Mae vir 
falivate like other preparations of mercury, and indeed cannot be dif- , — 
ſolved by any of the animal fluids;' whence it can ſcarce poſſibly en- | 
ter the lacteals, but runs untouched thro? the inteſtines; by which means, | 
however, it may gently ſtimulate their coats, ſollicit a diſcharge of their oe 
contents, deſtroy the worms it meets with there, and ſerve to cure 
ſuch diſorders of children as proceed from cauſes ſeated in the prima 
vie; for which laſt purpoſe it is found very effectual. In other reſpects it 
2 to be unactive in 2 my os mercury lying eee, in the 
ur, and requiring to be mixed with purgative or other proper in- 
| — 22 into action; by which means it may be er, 
| for iceable in cutaneous, phlegmatic, or venereal diſeaſes; the cure where - 
Preparation of the corroſFve Sublimate | This ſublimate is a very violent poiſon, and 
„ ' of MERCURY. © oyes mortal in the quantity of a few grains : 
> © 10 D rogerber pal quangiiny of leap] ij wa in Broeaauee, is makes good Ionon 
2727 tg rd oſcar 

| a ot, NF IT wits 1 BB, | eaſes, ke : ; N 
globules f the mercury 48 inviſble; then} (4 4 deb, 1 Ene Faves ap L 1k 

pur the mixture into a glaſs retort, aud ſublime chirurgery. Its principal uſe is the ſhare id has 


| | re in a ſand-ſurnace.. Men] in 1 on m 
7 OY 1 7 broken with care. in dhe preparation of that excellegt medicine, 


* 


all is cold, let Ihe | 1 Mercyrins. dulei:; which is einging. 
# avoid the poiſonous ſumes, or light duſt that freſh mercury wich it, and 1— Na 


- 


ing, in the form of 4 white glebe, to the fine, or till the ſublimate becomes ſufficiendy. C 

thereof ; which may again be ſublimed| mild. and ft for „ 5 
. n Wenk of oil” of vitriol, and os and fir Ns wife. 3 *. 

© * decrepizated ſalt, to render it more corraſi ve. F N 5 


ay ariſe, and take away the ſublimate ad- mation till the points of the -ſalts are broken 


* » 
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of tt would never otherwiſe effed ; - contrary to. the opinion of thoſe 
who imagine the Virtues .of mercury exalred and raiſed when 


brought · into ſuch a ſtate of Huatricy, ys render it incapable of raiſing 


The proceſs, 


Varzed ; with 
the nicdicinel 
uſes ef the 


The proceſs, 
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falivation, by bein made -too grols or n enter hs and 
els, and) ant * the bed“ e 7 To PEP tos 
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| baue The e of. artificial Cianabar 5 M 'E K. 
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proceſs, with one part ſulphur and three of "mercury, and put it into 


an W or Haſſian cucurbit; carefully Iute on a glaſs bead, or receiver there 
to, and ſublime the mixture in a ſtrong heat of ſand, and the mercury will aſcend * 
along uith the ſulphur, and adhere to the fides of the glaſs in form of a fine 


red glebe, or \urtificiat cinnabar, not to be diſtinguiſhed''in any reſpelt, en 
reduced to powder, rum the native cinnabar of the mine. 

2. The proceſs may otherwiſe be performed by firſt fuſing the dich 
and mixing the mercury with it. by degrees, which will then fulminate 


Feodadtion. be therewith : after this, the veſſel being cloſe covered and ſet to cool; 


the ingredients will be found run into a black maſs, which, being ground 
to powder and ſublimed, -affords a' beautiful cinnabar. In this prepa® 
ration the mercury adheres: more: looſely than in the mineral æthiops, 


as ill appear by the microſcope; and therefore may ſometimes raiſe 


a ſalivarion. But if it be well and perfectly made, there is no danger 
thoreof; for in that caſe it does not ſeem capable of entring the 


lacteals, tho it proves ſomething more active in the firſt paſſages than 


æthiops mineral; and anſwers much the ſame intentions, being frequently 
uſed for worms, and by ſome for fits in children. In order to revive 


or recover the mercury again from this cinnabar, it need only be 


diſtilled from fixed alkali ; which keeps the pk behind, 1 low ad | 


dope: 80 over 1 19 15 br 
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e the Amalgamation * MERC UR * Wi 2 5 


M. LT a proper quantity of pure lead in an iron a; remove the | 
veſſel ied the fire, and when the metal is a little n Pour 
to it an equal: weight of clean mercury, which will immediately. enter the lead 
with 4 hiſſing noiſe. Then fir the mixture well together with an iron rod, 
and, when cold, it ui! appear in the 815 & a 41 9 <P we caſed. the 
 amalgan of mercury with lead {Ls ＋ 
Eo, | 25 is 


8 


wie as pos Hd "i 97 1 
2. This hows x us the, geperal method of a g. metals wick»; „ 
mercury; which, except iron and copper, wall readily unite. theres 
with: but gold with the greateſt facility, filver with the next, then. . 
lead, tin, and co 3 4 but it will ſcarce unite at all with iron. Whence | 
we ſee that the ity is greateſt between mercury and the leaſt ſülp hun. 
| _ "Met: Ln in partclr th that it _ _— X adulterated with "*. 
lea a bodies 18 8. made; t, or r uced to 4 "Sy 
, are fit for various 1 be in chemiſtry and other vr 3 
in particular, the art of 1 entirely, depends upon it. If gold, be | 
amalgamated with quick-filver, and the mixture conveniently laid upon Tl We 
any other meral, as copper for inſtance, and this afterwards be CO 1 
upon tha ſire, the mercury will thereby be evaporated and the; ä 
left upon the (urfage of the. brals; that is, the braſs will there ie . 


( this amaigam of moreury and leads which cat . hits The proceſs car * : 
ms. colour, be well waſhed, pt. jp with. 25 « brig in wg. 8 
2 glaſs mortar, a copious 1 powder, or earth, will mix it ſelf with 
the liquor; and if freſh water be ſoveral times p- on, Lo the - 

2 repe⸗ ed, there will at length 5 obtaj „ as it Were a. kin 1 
f filver, or. univetſally a. much purer ſubſtance. chan that — Wed. in „C 
a it Will not become pure, how ſoever „ ; 

Tis 


water ſtill grow ing. black in the operation. 
reateſt ſeerets in chemiſtry, to bring this Bqoor off as clear 
tied * it: was poured upon the amalgam; i ad 
metals, or procuring:t hems 
3 5 method of purifying metals, is it 2201 — 
— ſeeret; efpecially-as it may be applied to the purging of al 
nac bodies, and even geld! which likewiſe may be made to de- 
ck powder in the Operation; Wbence mercury has been.called ed | 
hi « bath, or eleanſer of metals. The powder gained by evaporating tho . | f 
s- of the amalgam, | bye e ba org the ht, . « 3 


= —— emplo; oyed in ge hr ng a 
4. Ther —— 66h am upon metals, is in in tore thi gr 5 
We are taught by them that metals can ſcarce at all be brought to act «fferded 3 
upon the body, but by means of ſalts, and particularly ſuch as are acid 14% we | 
2 violently dur, which diſſolre and convert them into vitriol ; that 
wer is always the greateſt, as they contain the larger quan- 
tity _ A acid, which os driven away from them, ground —_ 
or having its points broken, leaves them leſs active proportionably : 
ladlys: thay "aha may be effected by long digeſtion, and por. 05 | , 5 
water, precipitation, deflagration with ſpirit of wine, and thorough calci- 
nation. And thus at length we have finiſhed the chemical hiſtory 2 
of metals; and are thereby prepared to enter upon the treatment * 
3 the * of ae: laſt link of * * _ 
of 4 
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hath hitherto been ob- ” 
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* This chemical hiſtory of metals will ſcarce 
be thought complete by the generality uu 
readers, however agreeable it was to the au- 
thor's deſign, without taking the leaft notice of 
gold, the nobleſt among them. We will here, 

refore, juſt mention the more remarkable 
experiments uſually performed upon it. There 
are four different ways of purifying, or fe- 
pirating it from other metalline bodies, where- 
with it may happen to be mixed ; viz. by the 
cupel, the depart, cementation, and melting it 
with antimony. When by any of theſe means it 
has been made thoroughly fine, and fit for chemi- 
cal uſe, it may be reduced to powder, for ſeveral 
Purpoſes, or rendered potable and volatile various 
ways, as particularly by amalgamation, mixing 
with other bodies, diſtillation with certain men- 
ſtrunms, c. and may, if a perſon has the 
skill, be chemically treated with as much eaſe 
as ſilver; and be converted into a variety of 
medicines, to greater advantage, perhaps, than 
are generally aware of. The proper 
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Introduftion to EMI-METALS are diviſible into two: kinds; thoſe which con- 
(iſt of a metal joined with a ſalt, as native vitriol; and thoſe: com- 
poſed of metal and ſulphur, as antimony: by the treatment, therefore, 
of theſe two, we ſhall endeavour to ſhew the method of treating all 
the bodies of this claſs, ſo as to give the chemical hiſtory thereof. 


| ſpirit of 

ſea · ſalt, and Aqua regia, by means bear fe] 
aurum fulminans is made ; this being no more 
than the calx, or powder of gold, precipitated 
with oil of tartar, or ſpirit of {al-ammoniac; ; 
out of a ſolution of that metal made in 48 
regia ; and carefully dried before a gentle fire, 
to prevent its running together, al going off : 
with a loud report, as it is very apt to do with 
a conſiderable heat; the acid ſpirit of the men- 
ſtruum being thereby rarified, and breaking 
farcibly thro the tenacious, metalline panes 
wherein, by the operation, it was lodged 
and impriſoned : which is the common way 
of - accounting for this ſtrange phenomenon, 
But the great price of the ſubject having proved 
a general hindrance to making the finer ex: 
periments thereon, whoever deſires to ſee what 
uncommon things are performable with it, 
when treated by a judicious chemiſt, may con- 


| ſult the excellent Mr. Boyle upon that head, in 
| different parts of his philoſophical writings. | 
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Exhibiting the analyſes of VITRIOL; @& its calcenatios; ant 
Fee ductios to Spirit, Oil, and Colcothar. . 


— 


1. JNUT any quantity of good Hungarian vitriol into a proper, d, The proceſs." 4 
P earthen 7 and ſet it in the middle of a ſtrong Po wg matter | 5 

melts, ceaſes to fume, or becomes dry and white ; and this is called calcining 

of vitriol to whiteneſs. (2.) Grofly bruiſe this calcined vitriol in a. mortar, ER 

and with it fill two thirds of an earthen retort, that is able to endure the | 
ſtrongeſt fire, and apply, with a proper lute, a capacious receiver thereto. (3.) St . 

the retort in a reverberatory-furnace, gradually raiſe the fire, and at firſt there 
will me over, in ſtrong fumes, a ſpirit of vitriol, for four or five hours z — M 
then increaſe the heat to the greateſt degree the furnace will bear, and continue | 
it for twelve hours at the leaſt; by which the more ponderous acid, or oil, wil 5 9 
be brought over into the receiver; leaving a whitiſh maſs, called colcothar, at _ pe * 
the bottom of the retort.» oo Om? EM | 

2. Vitriol cannot, with prudence and ſafety, be analyſed but in a Ceutions and | 
Nee place, and with the utmoſt attention, to prevent the mil” ig 75 4. - 
chievous effects that might ariſe therefrom. In order to procure the | ; 

acid of vitriol to advantage, the mineral need only be calcined as the 85 
proceſs directs, and reduced to groſs, powder; after which, being by * 

it ſelf expoſed to a violent fire, it yields firſt its ſpirit, and then its 
| groſs, ponderous oil. There is no occaſion for the addition of any - * 
ole, or the like material, to ſeparate the parts of the vitriol in diſtil- . 
lation; becauſe, as all metalline and ſtony ſalts naturally contain ſome- KY 
thing which prevents their fuſion at the fire; ſo vitriol contains col- 5 
cothar, or a metallic earth, which, i between the ſaline par- . M 
ticles, keeps them from running together. And the ſtony earth con- ns 

tained in alum, performs the ſame office in the diſtillation thereof. 
It is farther remarkable of vitriol, that tho urged with ever ſo violent 

a fire, it ſeems never to afford all its acid. I once preſſed a parcel of 5 
it ſtrongly, with a very intenſe degree of heat, for four days and nights | 
together, ſo as continually to keep the retort red-hot for all that time; 

yet, when after this I had ſuffered the veſſels to cool, and coming to 
take the receiver from the retort, a copious, ſuffocating, acid fume _ 
| aſcended out of the latter: whence it may be concluded, either that 


0 
* 


vitriol does not give all its acid in ſuch an operation; or that the | $8 
1 5 3 * VV 
' +  * This colcothar, being calcined in a ſtrong ſtyptic, commonly called calcanthum rube- ._ 
fire, turns blood red, and becomes the famous | faftum. 1 
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taput mortuum, or colcothar, after the action of fire has ceaſed, draws 
back again to it ſelf ſome part of the acid before driven over into =_  - 


the receiver. And, indeed; this ſuſpicion can hardly ever be ll oe 


| but by taking away the receiver in the time of diſtillation, whilſt the 
* veſſels are hot: tho this cannot be done, without greatl endangering 


the life of the perſon who khall attempt it, by 
which are then plentifully riſing. 
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: © | Exbiditing | the prepurutiu of Tartar of VITRIOE. ' 
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The proceſt, 1. 8 1 RADUALLY, and at ſeveral times, for fenr of too much increaſing the Mi 
beat and commotion, mix one part of oil of vitriol withtwice its weight _ 
of fair, hot water; and into the mixture drop, by degrees, as much oil of tartarg 


. run per deliquium, af wil. ſerve to ſaturate the acid liquor :. at each affufion a 2 * 
great ebullition will be made; and after this ceaſes, or the exaF# point ſatura - 
tion is gain d, a white ſaline matter, not eafily ſoluble in water, will be po 
tated to the bottom of the containing veſſel: then the liquor that ſwims above it, 
0. . which is of aſaltiſh, but not ſharp tafte, being firſt diluted with more hot. water, 
* * *  - then decauted, filtred, and exhaled to a pellicle, will, in a cold N ſhoot into 
AVbite cryſtals, that are neither acid nor alkaline, in figure perfetty reſembling ge- 
| mmuine vitriol, as we before obſeryd"of ſea-ſalt ; but having no manner of tolour, 
2 : 199 unleſs Jome metalline part adheres thereto. Aud this ſalt, thus prepared, is called 
' tartar of vitriol ; aud appears to be no more than à regeneration of that native: 
JJ %%% . I int 
Dire@ions re- 2, The gorer the oil of vitriol, and oil of tartar employ in this ex- 
h es oj, :rperiment, the purer the cryſtals appear. Aud great care ſhould be taken 
= «nd medicinal hot to make the ſalt too acid, when it is deſign d for medicinal uſes, as it 
F « would be by witholding the proper quantity of the P of tartar. But 
FO VP when the proportion is exactly hit, thefe two very. ſharp and; oppoſite 
= ; - liquors, unite into a harmleſs, urg mild, and inoffenſive ſalt, tho 
. much more ponderous than nitre or ſea - ſalt; to which ponderoſity its 
uperior medicinal virtues, above other {; les, pre to be conſiderably 
wing, when it comes to mix with the blood and juices : and 
5 on this account it is reckoned. more effectually aperitive than they. 
And indeed it admirably and particularly ſerves. to deterge the veſſels 
f the body, cleanſe and disburden the firſt paſſages, and open ob- 
| Rrugions it alſo diſſolves fo powerfully, that it has gained the name of 
- the univerſal digeſter. It may be taken, for theſe Purpoſes, from five 
to thirty grains, in a meſs of broth, er the like. And hence we are 
s ſurniſhed with another clear inſtance, that one exceeding ſharp and 
violent liquor may ſo correct and mortify another, as to render it in- 
f nocent, tho of it ſelf it. were deſtructive to the body; and conſequently 


that two ſtrong poiſons may be antidotes to each other, Thus for 


* 


» 


| EE 


ww a ſmall- quantity. of ey ſublimate, taken into a the body, 
would of it ſelf. prove | ſuddenly mortal, on account of the acrimony 
— has 2 the acid of the ſea- ſult that enters its compoſirion'; where- 
i in the ſpace of a few minutes, corrode and eat ed 
425 which lines the ſtomach, and cauſe ot angrene in the 
rt: but if a proper Hes antity of oil 'of tartar, e per deliquium, 
drank immediately after it, this will preſently — to it ſelf, and 
abb the acid of the ſea-falt, and thereby turn it to ſea-falt 4 ain, 
which is no way miſchievous to the body; and at the ſame time ſuffer 
the. calx of the mercury xo remain of un innocent nature; whenee the 
perſon would receive 2 harm. And fere we may draw this general 
and uſeful concloſion, that falts/ do not act in the body according to- 
what they are at the time they were taken; but according as * 
meet with other ſalts, which determine their action in the Body. 
that it is very unſafe and difficult to ** the àction of ſome — 4 
- given together" {n"colnpoliri or eveß tlis en dus dus owe elne — 
after the other. 
3. This proceſs, alſo, gives us to wing che nature of that acid The phyſical” 


which, in the mines, diſſolves metalline bodies into vitriolie ſubſtances; 4% 4 


and that the metal in this caſe acts like the fixed alkali in our pre- Wk 


Er ror e ttyl 


copperas. And if this acid be again, od, fire, 3 from the metal- 
line part, it leaves a colcothar, that is, calcined iron behind it tho 
fore Portion of the metz! fr TefF is atfo Earritd. oþ ih the operatidn; 
from . whence proceeds the Pet And 8 0 oil 0 virriol. 
And if fpirit or Tulptivr * Mics op ie bit . of rartar 
made ptr deliquitin, a vitriol of © Alt 1 7 | reduced Which 
ſees ko ro, that the native acid of mines is ö the ſame > nature 
with y fa Aud indeed it is probable, that there is but one 
kind of Ape os acid; which, being joitted with iron, "gies 1 4 
reen Vitriol, and with e à blue 1 ie chalk appears | in the. 
e 25 a 35 IR 6 compioles Ti i, 390, Wide kinds 'of 
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Hungarian vitriol, it a fung, naked 7 for twelve hours, ov _ 
Ionger, till it becomes a light powder, of a. deep red colour ; then 5 this ; 
om the fire, and boil it with fair water in a glaſs veſſel; te off *© 


og with rhe colcothar, and Sue on Habe and RG 
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tion till the liquor comes off. as clear and inſpid as it was: poured on. Let the... 
dulcified powder now be dried, and then wel ground with twice its weight o, dry | g ; 
Sal- ammcnias'; next ſublime the mixture witha proper degree of heat; and after 
= bolatile, and, Very. Piercing Aavater has riſen, red flowers will aſcend; In the 
f munen of: gboſe of ſulphur, and adhere to the fades of: the ſubliming veſſel ; which / 
* ; being talen out, are what is caled Ens Veneris,. og no Yo ie | 
It; phyfical uſe, © 2, This proceſs ſhews us, that a body which has endured the urmoſt  K | 
| violence of the fire, and till remained fixed therein, may nevertheleſs _ = 
Ei be rendered volatile by means of ſal- ammoniac: and the ſame calr, ; 
it ſuffered to remain in the open air, will, by attracting the moiſture — 
thereof, form it ſelf, as it were, into vitriol gaga... mak ty : 
Medicinal vir- 3. Theſe flowers have been ighlgs velit ihe their | medicinal” vir- | 
ques of the pe-tues; and particularly the excellent Mr. Boyle recommends them, from = 
his own experienca as a ſpecific for the rickets in children. By being 
expoſed to the open air, they will run into a liquor, or tincture of 8 
a o pper, which. may convenientiy be given, hy W drage; in ſuch caſes 
as require the aſſiſtance of that metal. e 
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"HE ſtibium of the antients is the antimony of the moderns ; 
1 being a foſſil glebe, compoſed of an undetermined metal, a ſul- 
 Phureous, and a ſtony ſubſtance, _ The beſt is that found in gold-mines, 
. where it is likewiſe obtained in greateſt plenty. When dug out of the 
earth, it is put into large crucibles, fuſed at à violent fire, and then 
_ poured, into cones, or antimonial horns : which makes the common an-_ 
timony of the ſhops ; tlie. apex whereof is always the beſt and pureſt 
part, as the baſis, or broader portion, is the fouleſt. Sometimes 
antimony is found to contain veins of a red or golden colour, and then 
ris called male-antimon); but when it is without them, female: tho 
this difference depends entirely upon the ſulphur adhering to it. Among 
the chemiſts it goes by various names, as black-lead, philoſophical lead, 
or Saturn, the back of the king and queen, all in all, &c. In its crude 
: ſtate, or when barely reduced to powder, it is - poſſeſſed of no purga- 
tive or emetic virtue; but if taken in a very large quantity, it gently ſti= - 
mulates the inteſtines; and is acedunted an excellent remedy. to cleanſe 
the blood of horſes and other cattel. But when added, in the lump 
or grolly. bruiſed, to diet: drinks, it ſeems to communicate very little 
s Urrtue, or ſcarce more than a common ſtone, thereto. . 
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2. If the powder, into which the antimony is here diffolyed, be gently Nejure of the 
dried at the fire, it becomes moſt 'violently corroſive, purgative, , and Nuts. 


emetic, and capable, in the ſmalleſt quantity, of cauſing very great 


diſorders in the body; To that it cannot be given internally with.any 
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10 the' ſolution of antimony," made with Aqua reg 
e fair water; and the yellow matter, mentione 


in the laſt proceſs,. 


will be made entirely io leque the metalline part at the bottom, and float on 


the ſurface; ſo that it may be readily maken off with am convenient inſtru- 


ment.” And if this be well "waſhed in ſeveral waters, and afterwards melted* 
at the fire, it" wil appear in the form” of ſulphur, bardly*diftinguiſbable from” 


- 2; The ſeparation of the antimony into two ' diſtin& parts, 4 me- It nature and. 
talline and ſulphureous, in this proceſs, 9 owing to that property 4* a 
ol 


of acid ſpirits, whereby they readily diſſolve metals, but act not at all 


upon ſulphur, which abounding in antimony, is ſet free when the acid 


diſſolves the metal; this ſinking to the bottom, and the G . unctuous 
matter riſing to the ſurface. The ſubſiding powder is ſo far of a real 
metalline nature, that being thus freed from its ſulphur, it may, b 


ſtrong fuſion, be made into a pure regulus of antimony. And the yel> _ 
low matter taken off from the ſurface, is fo really ſulphur, and ſo far from 
partaking of a metalline nature, that it burns with a blue, — | 


fame, and ſcarce wants any one property of common brimſtone. An 
g | 2. | : ; : ? . | 
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Proceſſes hu Fal 


to this ſulphureous part of the mineral are entirely 1 many of : 


its phznomena, as we ſhall ſee hereafter. Whoever, therefore, ex- 


pects any particular virtues from the ſulphur of antimony, different from 
thoſe of common ſulphur, will find himſelf miſtaken ; how much ſoever 
the contrary opinion may have prevailed. - And hence. we. learn, that 
common ſulphur may be intimately united to mineral glebes, or the parts 
of metalline bodies, and lie concealed, in conſiderahle F therein; 
ſo as not to be diſcovered by the bare action of the tho they may 


. . readily, by means of an appropriated menſtruum mad to 1 os - 
one chird of their own weight of Viale. Cul phur. be * 8 * * 


er will a new. ae be. thrown - ee. tin we 


PROCESS CEXXXIV.. | | 
uur the method of inne AN [3 EMO N * . hne | 


1. RUISE a gona eg el anime Fs thorow Fuſe. it, for. 


an hour, at the fire, in 3 eas | Baan 04 will readily rum, 
at the "ſame time aff afford * 45 . hureous, or un ſenical Jum 1 
which are to be carefully avoided. Remove the thu 2 from the fixe,. and : 


wn? to cool; ' frequently ſhaking it N firft to make the * matter ſettle ; break 
. el when it js * 2 co t and you. LID: 2 7 uud into tuo 
e or light je how 


N 


lighter badies r r th N 
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Proceſſes upon Foſſils. „ — 


PROCESS: N 


Exhibiting the method of Purifying ANTIMONY with Pig 
powders; or the common method of reducing it to a Regulus, 
at one operation. SR ee e ee ee 


1. AX E of good antimony eight parts, of tartar five or fix parts, and The proceſs. 
1 of nitrethree or four ; grind them to powder ſeparately, then mix thn 
auell together, and throw them, by a ſmall quantity at a time, into a nealed 

or ignited, open crucible :' at every injection there will be a ſtrong detonation, 
and a flaſbing like that of gun-powder. When the mixture is, by this means, © 
all thrown into the crucible, cover it with a tile, and put it into a ſtrong fire 
of fufion, and make the matter run like water for about half an hour; then remove 
the inn ar the fire, and pour out the matter into a melting-cone that is 
dried, greaſed, and heated for the purpoſe. Keep knocking the cone a little, to 

male the metal ſubfide ; and after it is cold, beat out the matter; upon which. 
the ſulphur of the antimony will be found, mixed with the ſalts, in the form 
of 'a Faris at top and the regulus, or metalline part, pure and ſhining like 

 Ffilver, at the bottom; which may be 0 beat from the former by the hammer. 

28. The quantity of the flux-powders ought here to be proportioned Pie#ions re- 
to the ſulphur contained in the antimony ; it being their office and uſe ** *: 
to diſſolve it, and get it away from the metalline part thereof. Great 8 
care muſt be had in. throwing the mixture into the ignited crucible:;: 

for if the quantity injected at once be too large, and freſh be added N 
before the detonation of the former, it may grow cruſty on its out- 55 
ſide; in which caſe, when the internal parts come to be ignited and 
rarified, the whole mixture might be blown away, and ſcattered : around 

to a very conſiderable diſtance; and thus prove as miſchievous. as a 

little mine of gun- powder. And the like care is requited to keep the 
fire equable in its ſtrength, to prevent the matter in fuſion from cool- 
ing and growing cruſty on its ſurface; which might alſo be of very 
bad conſequence. No leſs caution is required in well drying, heating, 
and carefully greaſing the cone, into which the melted matter is to 
be poured ; for if a ſingle drop of water ſhould be lodged therein, it would 

break the veſlel to pieces, and throw them off with a very great violence. 

And to prevent any ill accident from this cauſe, it will be proper never 

to uſe oil, which always contains. ſome proportion of water; but well 

- purged tallow, or other unctuous ſubſtance, that is perfectly free from 

all aqueous moiſture 5 8 

3. Ve have already ſeen, that antimony is principally compoſed of u, dine « 
ſulphur and metal; whence it will be eaſy. to account for its depura- . = 
tion in the manner of our preſent proceſs : for both tartar and nitre in- 
ſtantly change to an alkaline nature in the fire, and powerfully attract 

and drink in ſulphur, like fixed alkali, leaving the metal untouched : 

3 5 | „ whence 


11. 


5 ben ; 


Pg home it is: W char the ſcoria in this operation is mere ſulphur, - 

thus diſſolved by the fluxes, and thrown to the top from the heavier | 
metal. And this ſhews us the general method of 

ol metalline glebes, or bringing them to a regulus, by means of fluxes, - 

as, they are called at the mines; and, in particular, it gives us another 


purifying all ſorts 


method of freeing femi-metals of their ſulphur; from which, if anti- 


mony could ever be perfectly ſeparated, we might then know what kind 


of metal it contains: but this is no eaſy task, tho it may be approxi- 
mated for ever. And when, by repeated ſuſions with freih fluxes, the 
regulus arrives at 2 conſiderable degree of Ne 9a it commonly | 1 8855 


ſents the figure of a ſtar upon its u 


5 Z N, 4. The ſcoria found at the top of this regulus is violently 


the wine that is put into them will become vomitive. And of 
regulus, caſt in moulds, are alſo made thoſe commonly called the an- 


.. timonial pills, weighing about eight or ten grains each; one of 


which being ſwallowed, will operate conſiderably both by vomit and 


emetic, as 
rns the regulus it ſelf; whereof, if cups or drinking veſſels 3 | 


ſtool. And theſe pills having thus performed their office, and being diſ- 


charged the body, will ſerve for the ſame pena. wg in and again: 


. | Whenee they have obtained the name of perpery The virtue of 
as has 1. 


' antimony; then make a fire 


this regulus is not, however, 3 imagined ; for 
by repeated infuſions in wine, tho the liquor be made vaolentl emetic 


at firſt ; r e en 


5 vomitive. 
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PROCESS IXI. 


Ert, the purification of ANTIMONY, by means * | 
preparation of the Regulus Antimonii, 


_ ſalts and metals; or the 
e ſtellatus  philoſophoram, e ere e 


OPERATION I we 
Pw cg. xx gpm P 


into Welk who, crucible ; ſet it in a und- furnace, 


Abd bes the metal is thorowly „ put in 8 weight of fine-ground 
apc rin and add, by mall quantities at a time, 
ſomething leſs than bf os as 2 dried nitre as there was iron · After very 


injeftion of the nitre, wait for the Jetougtion, and prevent the matter from growing | 
cruſty on the ſurface ;. otherwiſe it might, blow up the furnace. Iden ile whole | 
_ quantity of nitre is thrown jn, and the Jaft detonmion is over, cover the tru- - 


eile with a tile, and furroind it with a vehement fire, es make the matter 


Now, lite ' zoater, "oor fome- time ; Taftly, pour it out into a 'melting-cone, firſt _ 
heated, Om e as Sac! an rhe of Proceſs 3 ; WE 


= 


ea a, VVV 


dr on tb. os. oe tee eos 


„G 
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metalline pave of the antimony will be found at the bottom, and the lighter © : | 
ſeoria at the top, as is there alſo mind. „ e 
, 2. It is the nature of iron in fuſion to be ſtrongiy attractive of ſul- f fh ef rde 
. phur, as we formerly obſerved, when run er into one maſs ; fo produ{tion. : 
that in this operation the iron firſt powerfully abſorbs and diſſolves 
the ſulphureous part of the antimony, and turns with it into a light 
crocus ; upon which the nitre being fulminated, and cauſing a ſtrong - 
flux of the matter, the metalline part of the antimony falls by its own 
_ ſuperior gravity to the bottom. as in this caſe the iron attracts 
the ſulphur much ſtronger than the fixed alkali, or the fluxes uſed in 
the preceding it appears plainly that the antimony muſt obtain 
2 greater d of purity by this operation, than by that. And this ? 
is the method uſed at the mines, of purging metals of their ſulphur, 
or extracting from them their ſulphureous ſoul, as the artiſts affect to 
Ons who, therefore, generally call iron the magnet of ſulphur. The ; EW 
coria thrown to the furface in this operation, is violently emetic, and — 


n rum per deliquiums in the open air. The regulus, likewiſe, Tot. 5 


— 


in wine, wil readily communicate a vomitive faculty thereto. 


* 
* 
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* 
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3. PUT the regulus gained by the preroding operation imo a seu, clean The proceſs; 
crucible, and ſet it in the fire again; when the matter flows, as it readily willy Pt the ſeconds 
add to it at much fine powder of crude imtimonity as there was nitre uſed be- 
fore; and when theſe run, put to them, by degrees, the ſame quantity of well- | | 
dried powder of nitre as was added in the firſt: operation, and with-the ſame . ? 
caution as is there given. Aſter the matter has, by a ſtrong fire, been made to | ' 
Now as before, pour it out into a cone, dried aud prepared to receive it; by 55 
which means there will again be obtainel a rigulus and a ſcoria; bit a re-. = 
gulus much purer than the former, and: comaining no iron; all that remained | 
thereof bring here joined to the freſo, additional antimony” ' © © 5 
4. The regulus of this ſecond operation muſt therefore partake more X.rure of rhe 
of the nature of antimony than the former. The ſcoria alſo of Hedi. 
this ſecond proceſs, conſiſting of nitre, ſulphur, and iron, are wonder- 
fully ſharp and vomitivs, of à more golden colour than the firſt, which 
is almoſt black, and will reddily rin N mm IE 


POLE ATION WE ISR 


again, add the ſame quantity of pubverized nitre, in the ſame manner ; lu 
which alſo will make à kind of detonation : this being over, let the matter 
fow in a frrong fire, and then pour it imo a cone, as before. And by this 
means the regulus will again become much purer, more metalline, or approach 


* 


ing more to fver, than the former.” ny 5 | 7 4 
JJV 1 
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30 Proceſſes upon Foſfl. 
Nature of % 6, The ſcoria, likewiſe, in this operation, is of à gold- colour, and 
produftien. in the air will run, with great facility, into a yellow or golden liquor, 
or dil, that is exceedingly corroſive and till emetic; as alſo is the 
regulus it ſelf, either taken alone, or infuſed in wi neee 


ER ATION AN noms 


ft: 


1 5 ile he- 7. Take this third regulus, put it into @ new crucible, melt and fulminate 


it again with the ſame quantity of nitre; then make up a ſtronger fire around 
it than was uſed in the preceding operations, or the ſtrongeſt the furnace ui 
bear; and when it has thus remained for a quarter of \an- hour, at ledſt, in 
Juſton, pour it into a melting-cone as before, and there will be obtained a very 


pure and ponderous, metalline regulus of antimony, purged of all its external _ 


Julpbur, but ſtill retaining enough-of the internal to render it brittle : and if the 
operation was well * Ke in all its parts, the production will. exhibit the 
*  _ " reſemblance of a ſtar upon its ſurface, and more internal parts. | | 
Nature of the 8. This regulus ſeems to want nothing but malleability to- make it 
3 / an excellent, white, ſonorous, ſhining metal; being ſomething like ſilver, 
5 in its colour and appearance; tho not ſtrictly referable to any of the 
metals, or other known bodies. This is the W of the phi- 
loſophers, which ſome of them have eſteemed as the baſis of the grand 
ſecret. The adept, in their language, tell us to procure the mercury. of 
© antimony per ſe, © wherein if gold be put, it dies, and riſes again the. 
„ plorious ſtone.” But how to free antimony of all its ſulphur, ſo that 
nothing but perfe& mercury may remain, I frankly acknowledge my ſelf 
ignorant: for tho I have purified it over and over again, yet it con- 
ſtantly remained brittle: nor could I ever render it malleable by mix- 
ing it with iron, copper, mercury, or any other metalline body. M. Hom- 

berg, however, tells us he knew the method of doing it; which muſt 
needs be a. very valuable ſecret. The ſcoria caſt off even in this fourth 
operation is more fiery, and apt to run in the air, but leſs emetic, than. 
any of the former. And indeed the vomitive virtue of the ſcoria al- 

ways decreaſes as the operation. is repeated. | | 


PROCE'SS CLAXXVIE. © 


8 


Exbibiting the preparation of the golden Sulphur of ANTIMONY. | 


The proceſs. | 1, NAR E the ſeoria. of antimony, caſt off from the metalline part, in the 
POT wes T preceding proceſſes; boil it 5 Jair water, and filtre the hot decoBtion, 


+ 


. _ which will thus give the ſulphur of the antimony, diſſolved by the alkalizated 


nitre, in the form of a red and ſcemtleſs lixivium. To this ſolution, add a 
Sufficient proportion: of diſtilled vinegar, or any other acid, and immediately the- 
whole will coagulate, change to a brown- colour, emit an intolerable ſtercora- 
ca0us odour, like that of human excrement, and precipitate a red powder. ig 
„5 | EE WM. ES bees "FMS: 
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this whole coagulated maſs, being waſhed by repeated aſfufous of - fair waters, ö 

till the liquor comes away as ſcentleſs and infipid as it was poured on, aud 

afterwards gently dried, becomes a red poder, called the golden ſulphur, or 

precipitate of antimony, either on account of its own colour, or the” yellow: one: 

it gives to glaſs, "metals, and other kinds of bodies. oY nn. 

2. If the decoction of the ſcoria of antimony be permitted to ſtand-0bſcrvarions 

a few hours, before the ſpirit of e . is poured- thereto" it will al- - 

moſt wholly concrete into a very thick maſs. And as ſoon as ever 

_ the e e is added, there enſues a moſt diſagreeable ſcent, which may 

be avoided by placing the containing veſſel under 'a' chimneʒ. 

3. To underſtand the reaſon and nature of this proceſs, we muſt ob- ur rationale. 

ferve that the nitre, fuſed along with the antimony, turns alkaline in | | 

the fire, and therefore diſſolves the ſulphur ; and thus makes it ſoluble ed 

alſo in water, leaving it precipitable with acids, which deſtroy the 

force 3 n ee 1 ſulphur of ß 2 

4. This precipitate, or golden ſy of antimony is emetic, as well me, 24 

4 the regulus 5 pe en tho in a ſomewhat leſs degree; whence %., e | 

it appears, that the vomitive virtue of antimony is lodged as. well in its . 

 - ſulphureous as its metalline part. Being given in the quantity of three | 
or four grains, it either proves emetic, cathartic, diuretic, or. ſudorific, . 


according as its force happens to be determined. 


KR 
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Exhibiting the preparation of the - Crocus. or Liver of AN- | 
8 TIMONY. wo, . 


1. AR E equal quantities of antimony, purified by fimple fuſion and of The proceſs. 

©. good ſalinpetre; grind them to fine powder, mix them together, and 

caſt of the mixture, by ſmall” parcels, into an ignited tron-ladle: the powder 

will at every time, flaſh and go off with a force like gun-powder ; and by this 

meant alone, when the laſt detonation is over, the matter will be turned to a 

dark, or ſhining liver-coloured ſubſtance, called by the nume of Crocus, or 

_ Hepar antimonii. „ 1 e | 

2. This proceſs ſhould be performed in an iron-ladle, and by repeated n. auen: i 

injections of the powder, on account of the violence of the detonation, requires. 

wherein it greatly reſembles. gun-· powder, the ingredients whereof are 

nitre, ſulphur, and coal; the two former of which are contained in the 

_ preſent mixture, the metal ſupplying the place of the other. OY 
3. The crocus it ſelf is moſt violently emetic, in a very ſmall quan- ue, ane © 

tity ; the tenth part of a grain being unſafe to venture upon for internal %% the pro-- | 

-uſe; tho it has ſometimes been employed in 2 larger doſe.” And in 
caſe it proyes too ſtrong, the- beſt. way to ſtop its vehemence, and pre- 
vent farther ill-effe&s, is to order warm vinegar, ſweetened with fu - 

Bar, tobe drank in the quantity of three or four. ounces. © But it ſcems 
vhs EE as, : now 
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| livec of antimony it Ar and well waſhed by repeated 
of warm water, and dri. | 
Antimonii, Terra ſanfta Rulandi, Terra aureaz Terra rubra, &c. a ſingle grain 


both by vomit: and ſtool, that it is ſometimes hard to ſtop it, or pre- 

vent dangerous conſequences from its uſe : for which reaſon, it is cm- 

monly infuſed in wine, and the clear part of the infuſion alone preſcribed 
internally. One ounce. of this edulcorated powder being put to thirty 
or forty times as much of any wine that is not too acid, and gently 
boiled with it in à tall glaſs, or let Rand. for four and twenty hours, 
®* ©. the filtred liquor is accounted an excellent, pleaſant, and tolerably ſafe 
„ _ emetic, given from two drams to as many. ounces. And this was the 
great ſecret of Rulandus, who called it his golden tinQure ; but is now 
3 — common emetic wine of the ſhops; and which, it gy cd thought, 
does not loſe of its virtue, if freſh wine be added to the fæc | 


T ** 
Fr 


for the firſt parcel is always the ſtrongeſt or moſt vomitive, and the 


operate at all. The powder; thoroughly edulcdrated, or freed from its 


candy, made into fine. powder, is greatly commended for taking 


And this was the ſecret of a firmious oculiſt at Amſterdam. 
+ B.RQ:C:E'S.S CLEXMIX: © 


. reduce them to powder, mix them, and throw the mixture-by degrees 


explode like gun power, aud. at laſt leave a greyiſh coloured maſs, inclining to 
_ yellow, behind; which 21 or being . 
water, becomes a mild and ſafe emetic 


_ uſes of the pre. netalbrum, and may, for that purpoſe, be given from one grain to eight 
e or ten; cho it — not always — 9 1 by vomit, eſpecial in ſuel 


have been uſed to the ſea, or wh 
nitre be, in like manner, added to two of antimony, the effect of the 

preparation. will be of the ſame kind 2 the body, tho much milder 
han the former, or equal to a ſmaller doſe t 


* 
N 


this 


to a powder again. It is alſc called Crocks 


ces, Or pW 
der at the bottom of the containing veſſel: but this is a great 3 


446 


-- whereof; tho thus mitigated and edulcorated, will operate ſo violently, | 


« ACſacceeding ones ally weaker ; ſo that the third infuſion. will ſcarce © 


ſalt by being boiled in water, and: with an equal quantity of ſugar- 


utcorated by repeated affuſions of 
| "Pirrues and 4. This preparation is à much more gentle emetic than the crocus 
are by. h as” 
hoſe bodies abound with acid; but 
ſometimes takes downwards, And if ſomewhat more than two parts of 
n 
thereof; and being taken in 


3 
3 


ram, 25 it is called. being given | 
with much more ſafety. This crocus metallorum is no more than the 


off all inequalities, films, ſpecks, or pearls in the eyes; a ſmall por- 5 
tion thereof being blown into them with a quill, twice or thrice a day. 


. ". Exhibiting the preparation of a mild Emetic from ANTIMONY. 
Ne poof. 1. AKE of antimony, purified by fuſion, one part, aud of nitre tuo parts ; 
- into an ignited iron crucible or ladle ; upon which it will inflantly flaſh aud 


By eſſer upon Foſitr. „„ 

| "Y fame 6046 it will paſs the ſtomach, and only excite 2vauſca, ad per- | Ee 
haps a reaching, for 2 few hours, but rarely proceeds to a full vo: 

mit, unleſs the patient in his conſtitution be greatly inclined thereto. 

| Hence, by ſtimulating the inteſtines, it an excellent medicine in 

all thoſe diſtempers which require the firſt paſſages to- be cleanſed,” or 
obſtructions therein to 2 ned. It is, therefore,” good in caſe of worms 
and phlegmy matter lo in the prime viz ; tho on account of the long 


continuance of the na ca it e it proves open Erin A query to 
the patient. | | 


Pp R 0 0 E s S > cx. 
5 a the e of diaphoretic ANTIMONY. 


with nitre. 


* 


1 T O one part * 0 ified by fan, ant 3 to 1 add The u. 
three parts of g 22 72 grind ehm well together in a Itone- | 


ped like gunpowder, — IE degree than iu the preceding proefſes ; * 
guarter of an huar, it will turn into 
an 2 white Tut cal — He nitratum, or . 8 


trary to the gd of the be proce Nos be the matter to 12 de- 


antimony would turn to 2 regulus, and fall” metalline to the bottom ß 
the crucible, 25 
3. This is che diaphioreric antimony that 1 conſtantly uſe in my Prac- e, and 
tice; and it will not, T find, prove vomitive, tho given without being =/e- of the | 
waſhed, in the quantity of a dram at once; but only operate by ſwear. | pore 
But Baſil Valemine, who firſt deſcribed the medicine, imagined I know not 
what emetic virtue to adhere to the nitre;; and therefore orders it to be 
frequently waſhed in water, to free it from its ſalt.” But this is pe 
needleſs ; for neither has nitre any vomitive faculty, nor does the diaphor 
tic antimony operate in that manner, tho uſed as N comes from thetraci 
ble, without any ablution. Let the i inventor, not content with ion. ll 
orders ĩt to be afterwards calcined, and then fixed with alkalied:alcobol.; 
as ſuppoſin g that its emetic virtues were pinned down by ſuch- treats 
ment: but this method Would entirely deſtrey its action and render 
it itilignificant in the body. "Wires U the manner of the 
preſent proceſs, the nittr 9 ſulphur of IE e become 3 
kind of ſal ** mecllin * being at the ſame my 
- reduc 


312 


'The, proceſs. | 


_ corrected by ſuitable quantities of nitre, an 


; . 2. Ane PC | mere me 12 no 
produition. . - reducible to a regulus by the fire, and entirely deſtitute of all medicinal 


Proceſſes upon Foſſils. 


reduxed to a white calx; which, as well as the ſulphureous part of the. 


antimony, is deprived of its emetic property by the nitre in the 
ration; whence we ſee that the vomitive ges of antimony may be 

0 degrees of calcination, and 
the mixture thus be converted into almoſt all kinds of medicines, ' Thus 
antimony, calcined with an equal proportion of nitre, becomes a violent 
emetic and cathartic.; with twice its quantity of the ſame, a mild emetic ; 
With above twice its weight thereof, a ſtimulating purgative, that ope- 
rates upon the ſtomach. ſo far as to give a nanſea; and with thrice its 
quantity of nitre, a kindly diaphoretic ; which may be given: in any 
doſe from a grain to a dram. Ordered in the quantity of ten or 
twelve grains, four or five times a day, with any convenient liquor, 
zit is an excellent medicine in the meaſles and ſmall-pox, and prevents 


the too great 2 6 ogg of the puſtules. And in all reſpects it ſeems 
to have perfectly t ; 
I ceould never obſerve it had thoſe which H/vius attributes thereto. . 


e ſame virtues with ſal polychreſtum, and no other; for 


e war Nee, 

Exbibiting the preparation of the common diaphoretic AN TI. 

. MONT, er Antimonium diaphoreticum dulcdeQ. 

EDUCE. the dinphorei antimony of the preceding proceſs to impat- 
7 


: pable powder ; boil it in fair water; filtre the decoction, and a white 


| powder will be left in the filtre ; which being well waſhed by. repeated affufions 


of freſh water, and gently dried, is the dulciſied, or common  diaphoretic anti- 


mony ee +: | 4 1 
he powder thus obtained, is a mere metalline calx of antimony, 


virtues, or ſerving only to load, oppreſs or choak up the body by its 


inactivity and weight. That this is fad, I have found by many expe- | 


riments; and knew a noble lady, who was, by the frequent uſe there- 
of, thrown into a languid ſtate, with pains in the ſtomach, of which ſhe 


- afterwards died. When the body came to be opened, her ſtomach and 


inteſtines were found cruſted over, or lined on the inſide, as it were 
with potters-clay, by this powder ſticking and being there inviſcated by 


the native mucus of the parts. Yet ſome there are, who perſuade them- 


it happens unluckily in medicine, that | prodeff Antimonium diaphoreticum, per fe 
what ſome phyſicians poſitively aſſert, others | ſumptum + quod licet à quibuſdam medicis ut 

as ' poſitively: deny; and both from what is | ta calx aſtimetur, lay tamen, or yer F 
commonly appealed to as deciſive, experience. | per /7, optato ſucceſſu, non modo in vigiltis, 
Antimonium diaphoreticum is by many cele- | /ed & in delirio pre cripfi. And again, An- 


brated phyſicians expreſly declared medicinal, | timonium diaphoreticum, cujus efficaciam tum 


and by one in particular of ſingular efficacy in | ad puſtulas expellendas, tum ad ſedanda deli- 
delirious caſes. Ad drliriury, ſays he, maxim? Iris ſape experrus ſum . 125 
2 | . c elves 


voc fea ape Kü 


(caves that this preparation has wonderful virtues, and, like 4 magnet, 
attraQs to it ſelf; all that malignity, or poiſon; of an antimonial na- 
ture, which ſhall at any time be lodged in the body ; ; the like whereto, 
they i ine was contained in the antimony. it ſelf, before it under- 
went this operation; but that it is thereby perfectly deveſted and freed 
from it. And hence Tachenius recommends it as an admirable anti-peſtis _ A 
Tenrial remedy: This notion ſeems to have ſprung in the — C 
chemiſts, from 'the® property: which antimony has of purifying metals; 
er which manner, they fondly \conceited it woutd alto purify the 
blood : 5 to do the Logs i ns wes fo be fuſed i in a violent fire. 
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Exhibitin | the preparation of Nitrum Antimoniatum, « or the = wot we 

I retic Nitre 'of ANTIMONY.. 4b 


„ 
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A XHALE te 6 . droBlion) a flere ſedation 7 at appro Dep. 
| oder a gentle fire, to dryneſs; and there will be lf 4 . 
455 bike 155 ſal Polychreſtum, compoſed of nitre and the” Julphur” of the 
imo W 4 called nitrum antimoniatum. 
the decoction be here made ſtrong, and filtred —_ it will dif- Nature ad 
dale and contain all the nitre that was united to, and fixed the dia- verb, 8 
ioreric antimony, and abſorbed the ſulphur ; whence” the ſalt obtained FR 
by the exhalation of the ſuperfluous moiſture, mult needs be à kind of 
. Jat "primella, or ſal j ohchreftum. ' And accordingly it is aperitive, cool- 
ing, diuretic, and diaphoretic ; whetice it becomes u in inflam» 
matory feyers, the ſmall-pox;' meaſles, Sr. and capable of opening obſtrucs 
51 without ſtimulating or fretting the parts. To anſwer theſe ends, 
ay be given in the quantity of a dram, with very great ſafety and 

A s. Ae ſolution or lixivium it ſelf, may alſo be taken to advans 

rage, and will perform all that can be expected from the 'diaphoretic ' 
antimony prepared with nitre; without at all oppreffing the body by 
its weight like that; Which is owing to the ' metalline part it” con- 
rains. When, therefore, the chemiſts throw away this oe rae | in = 
| aration of the common diaphoretic antimony, 2 | 
an admirable medicine, wage d very bad one. Bu | 
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Proceſſes upon Foſſils. 
oer sz e 
Arbibiting the fix'd Sulphur of ANTIMONY, 


The proceſs, 1. T O the ſtrong and clear lixivium of the preceding proceſs, pour a ſuffi- 
| +1 cient quantity of good diſtill'd vinegar, to make a thorow precipitation ; 
: upon which, the liquor will immediately become turbid and milky, and let fall a 
8 copious, white powder, or precipitate, to the bottom of the containing veſſel. 

This powder being, by the filtre, ſeparated from the liquor, well waſh'd by re- 
peated affufions of fair water, and gently dried, is Tachenius's fi d, anti- 
' feſtilential ſulphur of antimony. mn. l 

Chemical ratio- 2. The nature and reaſon of the operation will appear from remembring 


: n =" * 
88 2 5 
* 


© 2% 


__  nelerbereof., that antimony contains ſulphur ; that nitre is in the fire convertible into 


fix'd alkali, by any inflammable body; and that fix'd alkalies are ſolvents 
| of ſulphur, which is afterwards precipitable by acids, 5 
Nature ef be., 3. The turbid liquor of this proceſs is call'd the milk of antimony; and 
produltions.9 is ſaid to be an excellent medicine in caſe. of poiſons, and all 


* 


diſeaſes 
proceeding from them. It is certainly poſſeſs d of an alexipharmic 
virtue, on account of the Vinegar, and nitre, both which are good medi- 
cines in acute and peſtilential caſes, and here unite with the ſulphur into 
' a ſal polychreftum. . For the ſame reaſon the liquor that paſſes the filtre 
is alſo of great medicinal virtues; being wonderfully aperitive, and 8900 
in all hot, acute and malignant diſeaſes ; and the S for being if: 
2 of that indolent white powder or precipitate; for the fix d ſulphur 
it ſelf is only the moſt Nuggiſh and unactive part of the ſulphur, precipi- 
rated by the vinegar, along with the metalline calx of the antimony, that 
was join'd to the nitre; and conſequently has no conſiderable virtues as a 
medicine. I have given it in large quantities, but cou'd never find ms 

| good effect it produce d: yet Tachenius extols it as a noble remedy againſt _ 
the plague ; but he was certainly miſtaken, and unjuſtly aſcrib'd the good 
effects he ſaw it have in that diſtemper to this ſulphur, which in reality 
were owing to the vinegar he gave along with it; which indeed is an 
admirable anti · peſtilential remedy. In effect, this preparation ought of it 
ſelf to be eſteem' d no more than an indolent precipitate, or calx, as. I 
have found by a large number of. experiments. tin or 


e PROCESS CXCIV. 
. - Exhibiting the preparation of the Butter, or icy Oil of 
FFC 
AKE 1 of common,, crude antimony, not too much- 15 „ 
| and of <a and ben Venetian e grind lag * 
rately to fine powder, in a glaſs mortar, ſet in a- dry cool place, and afterwards 
3 5 RES | aux 


+ 5 


mix them well together, for'a confiderable time, with great care that none of tbe "ol 
noxious duſt gets up the noſtrils, or enters thro the month into the lungs; then * 
cautiouſly put this powder into a large coated retort, capable of. containing four a 
or fue times the quantity, Jo. cut as to leave à very large aperture, and 
the remaining part of the neck extended | ſomewhat long and y Save ute on 15 

a very large: receiver, and diſtil in a-ſand-furnace, with due degrees of fire. 4 © 438 
gentle heat, being continued for the firſt hour, will bring over a ſmall quantity" | | 
of a ſharp, thin, pellucid cauſtic mater; hen the fire ir a little increaſed, , 
there riſes a white oily liquor, which afterwards congeal to a thick-untiuous 
ſubſtance, called the icy oil, or butter of antimony, and: often adheres tothe neck of 

the retort ; where, if it be detain d, it ought to be melted down. into the receiver. 

by the application of live coals near that. part of glaſs where it lodges * when 

by gradually raifing the fire, this butter is all come over, and red or dark- colour d 
33 the receiver muſt. be changed, for ſear of | fouling what has 
already aſcended, and now,' in- the cold, appears like-ice, but melts by heat into 

a kind of oil. Then increaſe the fire to its greateſt degree, and add likewiſe 
a: fire of ſuppreſſion ;-» continue thus, for tuo or three howrs, till the retort is 
almoſt red hot; by which means volatile red fumes will firſt aſcend, which are 
carefully to be avoided ; then there will be made to ſublime, a variouſiy colour d 
matter, ſticking to the neck of the retort ; ſome globules. of quick-filver paſſing. 
into the receiver. When the veſſels are cold, break the retort, aud an imperfett 
einnabar of antimony will be found in the neck; which tho it may ſeem bla. : 
almoſt like athiops, will, when pulverized, appear of a reddiſh; colour; and at the \ \- 
bottom a ſmall quantity of antimony; all the butter having paſi d into the receiver. 8 | 


2. This proceſs ſhould only be per form'd with ſmall quantities of the e nn it 1 
ngredienty, to prevent. the miſchief which might otherwiſe ariſe in cſe 
of an accident; as the blocking up of the neck of the retort by the | - 
butter. The antimony and ſublimate are by all means to be mix'd and 
ground in a glaſs mortar ; for they would corrode one of iron or braſs, 
and thence make a kind of butter in the trituration ; during which the 
effluvia muſt cautiouſly be avoided, otherwiſe grievous vomitings, a fali- 
vation, and the worſt of ſymptoms will ariſe in the body; nay, theſe efluvia 
are capable of affecting the brain and lungs to ſuch a degree, as to render 
a man for ever languid, and unfit for the offices of life. The retort likewiſe _ 
muſt by all means have a very large aperture; becauſe it frequently happens 
that the butter aſcends all at once, choaking up the neck of the glaſs, 
and cauſing it to burſt with great violence; to which accident a very 
famous chemiſt of this univerſity ow'd his death: for the corroſive 
vapours being by this means inſtantly diſpers d thro* the air, they at 
once conſtringe the lungs, and either bring on an incurable .peripneumo- 
nia, or prove ſuddenly mortal. The quantity of cinnabar obtain'd in 
the proceſs, will conſtantly be proportionable to the degree of impurity 
in the antimony; for if the regulus of antimony were here uſed inſtead 

of antimony, it ſelf, ſcarce any cinnabar at all would be ohtain'd; this 

always proceeding from the ſulphureous part of the mineral, join'd with n 

the mercury of the corroſive ſublimtte. IR ns, - Sm 
1 5 5 3. We - 
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5 1 Wo are here taught 


jdn its nature and form by the ſublimatè. And hente N which of 


petu 
ye. 


* . 4 the produtti- preſently burns and corrodes aſl the parts it touches: on which account 
And in like manner, the butter of any other motel, prepar'd in this man- 
die 909 23 ee © 
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The proceſs, T. W 


like oil; whilſt it remains in this ſtate, pour it into a clean glaſs: retort, and 

5 ', with a gentle heat in ſand, and the like apparatus and caution as before, 
diſtil it to dryneſs. The matter that comes over,” will be much more volatile 
and liquid than in the \foregoing proceſs ; r ho ſtill aſſuming an icy, form in the 
cold; whence it is called reftify'd butter of antimony ; but if it be diſtill d or 
£ 5 reflify'd again in the ſame manner, it will turn to a perfettly tranſparem 
| fu and extceling corrofive l 88 
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The caution ro 2. The vapour at any time aſcending from the butter of antimony 
be obſery'® in this proceſs, is to be avoided with the utmoſt caution ; being ſo highly 
A 255 poiſonous, as, if taken in at the noſe or mouth, to prove inſtantly 
„ mortal. 5 $27 „ „ . 

| . = ” GE 3. The 


3. The ofctier this dil is aue over, the more Aid, ſubtile and 2 The Saen. - 

1 15 always becomes; fram whence we learn the furprizi ing pow 8 
have of chavging metillibe bodies, and totally conve 
tt hel inactive, Warm leſs, figg and fo id nature, into molt: 1 2 
volatile, and violent! y PO poiſonous. A Fs 2 1 
4. This oft is chiefly uſed by chirurgeons, as a cauſtic, to Abe of \ warts, iss, 22 

ſmall cancers, ſchirrous tumours, &c. which it does after the man- ſo 22 
ner of Lapis infernalis; tho at the, ſame time it cauſes a greater inflam- 
mation than that. .] [Whay/digeſt ed with about thrice its own: weight of 
alcohol, it makes the purple tincture of antimony ; which wasrhe ſe- 
eret of the excellent Mr, B and! highly valued in England, and by him 
communicated to the admirab d Queſne ; a ingle drop or two whereof 
. mam in any convenient TORO Yes well by vomit. _ . 2 
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and ic will all immediatel Preci pitate into an exceeding ute and 
er, FN a 13 05 by the Here, es from the liquor und well 5 x | 


waſh'd by" repeated affufions of warm water till it becomes infipid, aud then 
77 2 dried, it becomes what is improperly called Webers Vite; . in rea- 
| uo more than 4 fire calx of aritimony, without any mercury at all 8 
7 2. This Aeris; 5p powder, otherwiſe call'd algarot, remgins fd in ee n. 
a pretty firong fir hs is wholly reducible by! 4 greater into regulus of b the rarii- 
antimony ich ih ews its metalline nature. And the reaſon bfithe pro- 74. , | 
ceſs eh to be this; that the acid fpirit of the fea-ſalt contaimd in the cp i 
mercury-ſublimate, having been ſet looſe from the mercury ir before diſ- 
ſolved, faſtens upon the regulas of antimony, and turns it to à butter; 
When, the menſtrulm being weaken'd With water the regulus can no longer 
remain ſuſpended in the liquor, but ae in the korm of 4 powder; to che 
bottom. Whence we' Wo, that by means of water alone, a ſolid, ponderous, 
aa. fix'd body may be inſtantaneouſly procur d out of a live, volatile 
01 
yy The water ate. felt poured upon the potter of * wy 
filtred, is an excellent menſtruum, or ſpirit” of ſea! ſalt, tho improper 
called the philoſophic ſpirit of vitriol, and capable of difſolving gold ri | 
aurum porabile; for it contains the ſtrong” acid ſpirit of the ſea-ſalt that 
_ enter'd the compoſition of the mercury - ſublĩmate: which, however, is here 
wonderfully changed in its nature, by mixing with the quiet. wer; ſo . 
| that ſcarce any known menſtruum can, for power, be compared therewith; 
as n thoſe ſtrange things which the bs relates of his 


"menſtrinim: 
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 menſtruum peracutum ; eſpecially when evaporated to about a fourth part of 

5 on Ss Ars ge CCC ˙˙c CV 

binde and 4. The edulcorated-precipitate it (elf is violently emetic, in the quantity 

wes of the re. of two or three grains; but may be depriv'd. of that virtue by calcination, 
jon. nete * Fenn 3 4 1 a 5 24 2" BY 

| he filtred ſolution, however, is not vomitiye, but may ſucceſsfully be 
| uſed internally as a good ſpirit of ſalt; for it ſeems to have all the virtues 
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Exbhibiting the preparation of Bezoar Mineral um Butter of 
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The proceſs, 1. * a quantity. of rect ih d butter of antimony, contain d in a glaſs veſſel, 
| | L gradully drop ef ſpirit of niir till theefferveſcence\ they make "together 
entirely ceaſes, and there will a perſect diſſolution be made: then dry the matter 
by a genele fire, and again pour ſpirit of nitre to the remainder ;. dry it, and 
repeat the operation one time more afterwards put the remaining powder into a 
crucible," and ſet it in a ſtrong open fire till it becomes almeſt red hot; detain it in 

| ** this ſtate for daf an ho * and what remains will be a white, nderoui 
„ With ,, oo nn mon te as. +, 
ter rationale, 2, In this. proceſs. we are to conceive that the metalline part of the 
«nduſe. antimony, diſſolved and brought to a butter by the ſpirit of Talt in the 
mercury-ſublimate, becomes an Aqua regia by the affuſion of ſpirit of 


nitre, which thorowly diflolves the regulus of antimony with a great effers _ 


veſcenceſ but when the acid is here driven, away by the violence of the 
tire, nothing remains behind but the ſluggiſh and calcined metalline part 
_ - +» of the antimony; which tho dignified, with the name of mineral bezoar by 
Bal Valentine, is deſtitute of all medicinal virtues, and only ſerves to 
oOoppreſs the body by its gravity; being perfectly indigeſtible therein. 
And in this it ſome what agrees with the bezoar-ſtone, whence it ſeems 

to hare;; borrow'd., its name. Sylvins,”; ppon.. the _ authority of Ba, 
Valentine, the firſt inventor. of this preparation, ventur'd; ro introduce 


it into medicine; and frequently Raye it with very bad ſucceſs. Let 
many are to this day perſuaded, with him, that it is poſſeſs d of wonder- 
ful antidoral virtues; as being obtain'd innocent and harmleſs from that 
violent poiſon, butter of antimcny; whence they conclude it muſt needs 
have a magnetical power of attracting to it ſelf, like the bezoar-ſtone, all 
the poiſon: that happens to be lodg'd in the body: but tho, in reality, it 
has no medicinal virtue at all, yet it affords us an admirable experiment 
for ſolving chemical phenomena, and diſcovering the nature of ſoſſils. 
Some there are, indeed, who imagine it to be emetic; and ſo it is when 
Spirit of nitre ſeveral times drawn off | this proceſs, is the menſtruum peracutum of 
From the butter of amtimony, as it may be in Mr. ., PREM 5 1 
R IM 39% 
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Proceſſes upon Fan 


not well prepar'd ; but not otherwiſe. The experiment ſhews that acids 
may make a violent ebullition with acids, as well as with alkalies, and „ 
undergo ſurprizing changes thereby; for butter of antimony and ſpirit _ 1 3 
of nitre are both violent acids. And if the preparation it ſelf be preſs d —— 
with a violent fire, it will aftord the pureſt regulus of antimony that can - . 155 
any way be proc uro. EO | 
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Exhibiting the preparation of Cinnabar of ANTIMONY. 
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3 6 9 the imperfeft cinnabar "which riſes in the diftilla+ m. pve. 


tion of butter of antimony, according to the hundred and ninety fourth pro- 

ceſs, . and ſublime it a ſecond time, with proper degrees of fire, in a new coated 
retort, till the bottom thereof be almoſt of a red heat: the cinmabar will 'now-riſe 
in the neck of the glaſs much purer than before; and when ground will. appear © 
% ite manans.. oo ( 98 

2. The chemical rationale of the proceſs is this. Corrofive-fablimate bea u- ebene: 
ing no more than the acid ſpirit of ſea- falt joined to the body of quick- e 
ſilver; and ſulphur abounding with a coarſe external ſilphur, not to be | 
touched by acids; the metalline part of the antimony is here diſſolved, | 
like gold in Aqua regia or ſpirit of ſea- ſalt; upon which, the quick-filver is 

again ſet looſe or revived, as being deptiv'd of the acid that before 
held it diſſolved; fo that the ſulphur of tlie antimony readily lays hold —_ 
thereof, and, by means of the heat, converts it into zthiops mineral; which ift ® 
becomes cinnabar by ſublimation: from whence the fluid mercury may | 
again be recover d pure, by one, Fa wellzand diſtilling it, with twice its 

which difolves/andftrovgly abſorbs the 


ar?) ff fix'd alkali, or iron, 
. Whether this cinnabar of artimony be poſſeſſed of thoſt vittues'a(Cvirtues of rhe | 
cribed to'it by Helmont, I have not experience d; but it ſeems probable to po4e#ion. 
me that it will conſtantly produce the ſame effects with common factitious 
einnabar; as being produced in the ſame manner wich thax: EET, PEN a 
on 14: 19097 RIO 9 e / ñꝗ/ / , THoo0 
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1 AK E f antimony diſſolved, and MES corroſive by Aqua regia, 
x ths E Tx and exhald it ober d gehtig fire til ũtlisperfedh diy; Men reduce it to fine 
powder, and grind it well with an equal quantity of pure ſal- ammoniiac ; put the 

bangs into a ver Wideemouth' s aud gapaciogs, but low. glaſs cucurbit, to auhich 
vy perforated bead; Inte it on well, and bury the cucurbit up to its 
2 in 147 then light "pi the 2 and increa ſe it by degrees: what comes over 
i. will, be an- aqueous, acid liguor; afier this, white fumes. wh oriſe Ir 

_ theſe appear, ta away the receiver, lightly. cover the naſe of the he glaſs 

with paper, and raiſe the fire, which will 2 1 the antimony to ri and | fix 
it ſelf to. the top of the glaſs. in . 77 leaving only a; ſmall quantity 
of faces. of the nating of /ea nk ba behind. Vhen the-glaſſes are cald, take our the 
wariouſly cold matter in the head, ans 2 preſerve: it under. the name. of mo 
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ht ic not to to be cloled zn this operation bes 
requires, tore white e cauſe the veſſels might otherwiſe breaks 
: Almoſt the whole body, of the antimony. is bore ſublimed into what, on 


account of its ir jan, is. = the flowers Wake tho it alſo 


hap 55 1 0 23 175 ny OY 1858 

The dine * 12 — Wh the art Ef wc chemiſts e call killing an 

o ene 95 3 2 whom, killing is the as fixing. 49 oy 
reviving. the ſame as ſubliming, or INDE! 1 54 bodies of things. We 


ONE. 


are alſo hence taught a method of ſubliming, or opening the bodies of 
metals, and ot producing various colours by thus unlocking the texture 
of one black body; which when treated with a violent firg becomes of 

2 red colour; but if e With af ſtrong one, turns of a brown 5 anti- 

mony thus e to have the character of the philoſophieal mercury. 

Medicinal ;vir- 4. Theſe flowers of antimony prove ſtrongly. emetic, in the doſe. ot a 

* the pro- ſingle grain; and if waſh'd and edulcorated with warm water, ſo as to 

| become perfectiy inſipid, and appear either grey or brown, they ſtill re- 

tain this property ; ; and are then called Helmont” O emetic flowers of an- 
* 5 | 


5 3 ge D EN A 2 
» F * > * 1 * pe 
£ — ; ** : 2 NA M3 Y ; 
* ; 3 $A £2 Wh! 
2 þ of oY N + af — N 9 1 A 8 ng * 
Proceſſes upon Foſſils. ann © 
Go 2 ; 2 4 * 0 8 E * 1 
i a „ 4% Ls . 5 : . bat 1 1 . : 
: 4 e " 5 *. 8 * 8 ; * * 7 
; . , : 0 1 
2 5 5 =; 5 1 . 8 f Ly 
PROCESS OE i.e. | 
” 2 - 3 


Exhibiting the pre aration of Helmont's Antimonium diaphore 
ticum, or the fd Flowers of ANTIM ON VW. 


1 * K E one part of the 'dulcified flowers of antimony, prepared after The proceſs. 
the manner of the preceding proceſs, and three parts of pure, dry nitre; 

grind them well together; and throw the mixture, by degrees, into an ignited 

crucible, and it will fulminate like common diaphoretic antimony with nitre, 

but leſs ſtrongly ; and thus turn to what is called fix'd flowers of antimony; which 
being well waſh'd in ſeveral waters, ground fine, and twice or thrice deflagrated 

with alcohol of uine, makes the Antimonium diaphoreticum Helmontii, that 

has no manner. of emetic virtue. oY „ 8 

2. Theſe fix d flowers of antimony are apt to prove vomitive, unleſs they Nature and vi- 

be well dulciſied, or ſeveral times well waſh'd with water; eſpecially + Hog Me” 

in ſuch conſtitutions as are eaſily moved that way: but if taken in the quan- 

tity of two ſcruples, or even a dram, along with vinegar or other ſmall 

acid, they only prove ſudorific. Helmont gave this preparation the name 

of antimonium diaphoreticum, who is large upon its virtues; and in particu- 

lar recommends it for the cure of all tertian and quartan agues: but I 

could never, upon repeated trials, find it anſwer the character he gives | | 

it, Being given in the doſe of fifteen or twenty grains, along with 
any emetic, ſudorific, purgative, or diuretic, it will have its force and | 

virtue determin'd by them, and operate ſucceſsfully enough. And thus | a 
it may do ſervice in diſtempers whoſe cauſe is ſeated in the ſecond ſtage N _—_ 
of circulation, and be made to purge and purify the blood]; as alſo to 

cure agues, when the cauſe thereof is not fix d, but movable. ; 
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x: . K E fix parts of Helmont's diaphoretic antimony, well waſb d 
| from its adhering nitre, roſin of ſcammony three parts, and cream of, _ =" 
tartar one part; grind them together to a fine powder, which is called the | "I 
purging flowers of antimony. _ . | | 1 
2. This preparation differs but little from the Pulvis Comitiſſa Warwicenſis, Medicinal vir- - 
or Cornachini ; Helmont's diaphoretic antimony here, ſupplying the place of bade hh 
the common in the other. This is however an excellent cathartic in all - 
dropſical caſes, and ſuch diſtempers as are curable by purging. Being 
given from eight or ten grains, to thirty or forty, three hours before the 5 : 
paroxyſm of an intermitting fever, it Teldom fails to cure it at the firſt | 1 
; 5 8 C taking ; 5 5 * g : 
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7 Proceſſes upon Foſs. 


taking ; it likewiſe commonly cures quartans at the ſecond or third : and 


this I have found true by W experiments. But when the fever pro- 
ceeds from ſome interhal diſorder of the parts, as a ſchirrous or cancerous 
tumor, or the like; this medicine is of no efficacy at all. In other 
caſes, it ſeldom fails above one time in ſix: and with this proceſs we 


* This chain of proceſſes upon antimony ] had a view to make his proceſſes as univerſal 
deſeryes the utmoſt attention and regard of | as poſſible; that is, to make them ſerve for 
thoſe who deal in mines, or deſire to examine | general examples in the chemical treatment of 
metalline ores, They preſent us, in effect, J all the bodies of the ſame rank or claſs with 


with the beſt methods of purifying metals, and | that under conſideration 3 whence this 8 


bringing them to the teſt, or making eſſays | of ſemi - metals, well underſtood, will inſt 
thereof; and will, with the diſcerning che- | any one to treat foſſils, or metalline ores, to 


miſt, paſs for more than the diligent M. Le- | as much advantage, as the chain of general 


* 
o 
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. 
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mery's laborious treatiſe wrote expreſly upon | proceſſes perſorm d upon animals or vegetables, 


the ſubject of antimony z for here, as in all | will inftru& him chemically to examine all the 
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Chemical Hiſtory of the particular QUALITIES of ». 


part, to draw out the doctrine it contains, with regard to thoſe remarkable 


— 1 Sr the preceding Chain of ; 
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Natural Bodies. FA 
E have now methodically gone thro'that ſcries of proceſſes which land ien ro 
al 
4 


| W ſeems to us ſufficient fully to inſtruct anyone in the whole art of 8 | 
5 chemiſtry ; for tho we have not directly exhibited the production u qvatiries, 
+ Of all that infinite number of medicines, or ſhewn all the chemi- 
Cal reſolutions, compoſitions, &c. which have, aud might ſtill be 
for ever invented and diſcover'd by freſh combinations, and working 4 
upon all the various particular materials wherewith nature ſupplies us; i 
yet have we laid the foundation for all ſuch proceſſes as are performable 
upon natural bodies; and ſhewn the general methods of performing them, 
according to the ſtrict rules of art, by a variety of ſtandard examples, 
which together make the elements of chemiſtry, or a regular ſyſtem of ge- 
neral proceſſes upon the productions of the vegetable, animal, and foſſil 
kingdoms; which compleats the third and laſt part of our labour. No- 
thing remains farther to be done, but by way of corollary from this third 
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| qualities, or phænomena of bodies, Solution, Coagulation, Precipitation, 
Efferveſcence or Acid and Alkali, Odours, Taſtes, and Colours ; which making ' 
a conſiderable part of natural philsſophy, it will be of conſiderable 


| uſe to underſtand how they are produce. 
| Cnmnicar, Hroronr of SOLUTION. | 


Solurion, by - QOLUT ION, according to all inſtances of it afforded us in the pre- 
feed. ceding ſeries of proceſſes, is performable, (1.) By water ; which, as 
| we have ſeen, diflolves bodies by dilution, maceration, infuſion, coction, 
= | diſtillation, fermentation and putrefaction. (2+) By oils ; which act oni 
5 by dilution, infuſion, coction, and diſtillation ;- and not, like water, by _ 
fermentation and putrefaction. (3.) By fre; which diſſolves bodies by - 
torrefaction, ignition, calcination, fuſion and ſublimation. - (4.) By inflan- _ 
mable ſpirits; which act by dilution, infuſion, coction, an diſtillation. , 
(J.). By fixed alkaline ſalts ; which act at the fire by torrefaction, ignition, 
_ calcination, and fuſion; but together with water, or per deliquium, by | _ 
dilution, maceration, infuſion and coction; but not by diſtillation. *. 
(6.) By volatile alkaline ſalts ; which, when uſed dry, act by ſublima- 
tion; but when diluted, by maceration, digeſtion, coction, and diſtil- 
lation. (7.) By the more fixed acid ſalts, as oil of vitriol, &c. which a& 
by dilution, digeſtion, decoction, and diſtillation. (8.) By acid volatile 
falts ; which act by dilution, digeſtion, and diſtillation; but not by fermen- 
tation and putrebation. (9.) By compound and ſaponaceous ſalts, whether 
acid or alkaline, fixed or volatile; which act according to their reſpec- _ 
i# tive natures. - (10.) Laſtly, Solution is performed by metalline bodies; and 
| that by means either of amalgamation with mercury, or fuſion ;. for me- 
tals. in fuſion penetrate and diſſolve one another. And theſe are the 
feveral means whereby the Solution of all bodies is effected. 


Curncar HisTory of COAGULATION. 


Coagulation, by L. (4: GUL ATION, or the change of a liquid into a ſolid body, 
N 8 we have ſeen is performable by water; and (1-) upon ſalts, 
by turning them into cryſtals : for when any kind of ſalt, whether acid 
or alkaline, is diſſolved in water, and the ſolution evaporated to a pel- 
licle, it appears cryſtalline; the water rengring the falt tranſparent ; 
and leaving it opake, as ſoon as by any means it is driven away. 
(2.) Upon ſulphur ; as in the golden ſulphur of antimony. (3.) Upon 
metals, as in the vitriol of iron; to which it here gives tranſparency, 
as. in the caſe of ſalts. (4.) Laſtly, upon earth, whereto it gives a 
ſolid form ; as in the making of teſts, bricks, pots, &c. which would never 
hold together unleſs cemented with water. 2. Coagulation is alſo perfor- 
mable by oils, with ſalts, ſulphur, and metals, the firſt whereof they turn 
into ſoaps, the ſecond into balſams, and the third into plaiſters. Thus 5 ; 
| Es b „ g ruſe 
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F particular Qualities: © 325 
. ruſe or minium, being boiled with dil, is thereby turned into a ſtrongly y 
coagulated matter, or ſolid maſs. 3. Coagulation may be effected by 
inflammable ſpirits, with volatile, alkaline ſalts, as in the Offa alba Hel- L 
montiana; with the white of eggs, and ſerum of the blood, into a 
horny glebe ; and laſtly, with oil of vitriol, into ſolid ſulphur or bi- 
- tumen.. 4. A fourth kind of coagulation is produced by the admix- 
ture of acids and alkalies; as in regenerated tartar, and tartarum 
vitriolatum, where the oil of tartar per deliquium is coagulated by oil 
of vitriol, and ſpirit of vinegar. 5. Fixed alkalies will likewiſe effect 
a coagulation ; as milk, we ſaw, was coagulated by oil of tartar. 6. Acids 
alſo will do the ſame; thus the animal fluids are readily coagulated 
by oil of vitriol, &c. whence it is manifeſt, that coagulation is not the 
ſole effect of acids or alkalies, as ſome have imagined. And beſides 
theſe, there are other particular kinds of coagulation; as that of water, 
fal mirabile Glauberi, butter of antimony, &c | PD 


| Enmacar Hisrorr of PRECIPITATION. | 


D precipitation we underſtand the recovery of any ſolid matter, dif- Precipirarion;. 
ſolved into a liquid form, or its reduction to a folid again, by the + 
addition of ſome other bod. | ES : 
This precipitation is effected, 1. By water, in all ſolutions of oil, and Bake meand- 
reſinous bodies with alcohol. 2+ By acids upon acids; as in the ſolution of Mats. 
metals. Thus a ſolution of ſilver in Aqua fortis will be precipitated by 
the affuſion of ſpirit of ſalt, or oil of vitriol. And this ſhews the : 1 
common opinion to be falſe, which ſuppoſes that acids can only be | | 1 
precipitated by alkalies. 3. A third kind of precipitation is of metals | | 
diſſolved in acid menſtruums by metals. Thus if a plate of copper. be 
| ſuſpended in a folution of filver, made in Aqua forits, and diluted with 
water, the copper attracting the acid ſtronger than the ſilver, which can- 
not enter the pores thereof; the filver adheres to the ſurface of the 
plate, in form of a blackiſh powder, which is afterwards progip - 
rated to the bottom of the veſſel: in the mean time the copper diſ- 
ſolves, and turns the menſtruum blue. Now {ſuſpend a plate of iron 
therein, and this will be diſſolved, and the copper precipitated as the 
ſilver was before; and by adding Japis calaminaris, the iron likewiſe 
may in its turn be precipitated; and ſo alſo may the calamine, by the 
addition of ſalt of tartar, which will thus be diſſolved in its ſtead; al! 
in e pps to the 8 of precipitate let fall. And this is the 
method, conſtantly practiſed by the refiners, of obtaining their metals 
pure out of the ſolutions they make thereof: and theſe phznomena 
have confirmed many in their opinion of the poſſibility of the tranſ- 
mutation of metals; the acid menſtruum thus transforming or accomo- 
dating it ſelf to all the kinds thereof. And there is a vitriolic mine 
in Hungary, where metals are in this manner naturally r 
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N Whence we learn, that ſuch precipitations may be effected without the 
mixture of acids and alkalies; tho alkaline ſolutions are indeed com- 
monly precipitated by acids, and a ſolution of ſea-ſalt or vitriol by oil 
of tartar per deliquium. Mw 7 4 „„ 


CHEMICAL HISTORY of EFFERVESCENCE, | 
. or the Doctrine of Alkali and Acid. - 
Serke x, FPFFERVESCENCE, in the chemical ſenſe, ſignifies that violent 


inteſtine commotion which is immediately produced by mixing 
two bodies together, that lay at reſt before. This commotion is 


uſually attended with heat, frothing, a hiſſing noiſe, and a manifeſt ebul- ' 


_ lition ; and is principally obſerved in fluids. To deliver the hiſtory of 
this phænomenon to advantage, we muſt conſider it in four ſeveral claſſes 
of bodies; and lay down ſo-many different rules with regard to the thing 

| it ſelf. . The firſt claſs contains the manifeſt acids, as they are called, 
* viz Vinegar, and its ſpirit, the juice of citrons, oranges, Cc. ſpirit of 
nitre, ſpirit of alum, ſpirit of vitriol, ſpirit of ſulphur per campanam, ſpi- 


In what claſſes xit of {ea-ſalt, G. The ſecond contains the artificial alkalies obtained - 


bodies i f N angry : Es 
nr.. either from vegetables or animals, by diſtillation, putrefaction, elixation and 


caleination; as ſpirit of urine, ſpirit of harts-horn, ſalt of tartar, &c. The 
third claſs contains all thoſe called terreſtrial alkalies or abſorbents; as the 
various kinds of ſhells, coral, chalk, bole, crabs-eyes, &c. And under the 
fourth and laſt come all the metals, and ſemi-metals ; as gold, ſilver, lead, 
copper, tin, iron, quick-filver, antimony, zink, Japis calaminaris, &c. The 
_ - efferveſcible bodies being thus diſtributed into claſſes, we come to give 
| the rules which ſhew in what manner they may be made to exhibit their 
nos producible phenomena. And (1.) The ſubjects of the firſt claſs, being any of 
eren. them mixed with thoſe of the ſecond, will always make a violent effer- 
veſcence. (2.) In like manner, if any of thoſe of the firſt claſs, are 
added to any of the third, they conſtantly exhibit the ſame phznomenon. 
(3.) Again, the ſubje&s of the firſt and fourth claſs will alſo make an 
efferveſcence together: but this rule is not univerſal ; for ſome of them 
will not conſtantly do it, tho others will. It is here remarkable, that 
coral, crabs-eyes, or other teſtaceous bodies, being put entire to any 
maniteſt acid liquors, as thoſe of the firſt claſs, will, in the efferveſcence, 
be made to move or creep like living creatures; air, in the form of 
bubbles, continually breaking out from them. (4.) The objects of the 
third claſs differ widely from thoſe of the ſecond; and indeed agree with 
them but in one thing only ; and that is in being efferveſcible with 
* acids. The one is a claſs of fixed, ſcentleſs, inſipid, mild, aſtringent 
{offil bodies; the other a ſet of ſuch as are volatile, odorous, ſapid, 
cauſtic, aperitive, and obtained by art. + FL 


ä 1 There are three very remarkable kinds of efferveſcence ; viz. the Three kinds of 


vio hd tae | 
If ſal-ammoniac, or any pure volatile alkaline ſalt, be diſſolved viz, the cola, £ 

in watetz and mixed with the manifeſt acids, a violent ebullition, with 

a great degree of coldneſs, will enſue ; ſo as immediately to make the 

thermometer ſink conſiderably. This ſeems a paradox in philoſophy, 

that coldneſs ſhould be produced npon a violent agitation of the parts 

of * the reaſon whereof is not well underſtood, tho the fact be 
certain f. 5 . e | 

4. If to one part of Glauber's ſtrong ſpirit of nitre, contained in a he „t. 

large glaſs veſſel, there be gradually poured two parts of pure alcohol, > 

prepared without the aſſiſtance of an alkali ; a great efferveſcence will 

inſtantly be produced, with a conſiderable degree of heat. In which 

experiment, it is plain. that the efferveſcence cannot be owing to any ' ® 
alkali, becauſe there is none concerned. . Nor can the like pretence 

be made as to the violent efferveſcence cauſed in the diſſolution of iron 

by the ſame ſpirit of nitre ; that metal containing a large proportion 

of ſulphur, which abounds in acid, and affording no ſigns of an alkali. | 

5. The fiery, exploſive, or ignivomous efferveſcence, is made by And the f  * 

ſuddenly 3 one part of the eſſential oil of cloves to two of 5 

Glauber's ſpirit of nitre, made very ſtrong and good; for at the very 

inſtant that they mix, a moſt prodigious efferveſcence, with a great 

eruption of flame and ſuffocating fume, enſues ; as alſo an effe& equal to- „ 
that of gun- powder: ſo that it is very dangerous to make the expe- | 

riment with any large quantity of ingredients, or otherwiſe than under 

a chimney ; with great care to avoid admitting the noxious fumes at the 

noſe, or receiving the ſudden light with the open eyes. This experiment 

ſucceeds as well in vacuo, as in the free air; but never with alkaline- „5 

falts. To make it ſatisfactorily, and without danger, the ſpirit of nitre 


2 


* The proceſſes performed upon certain ſub · 
jets of che animal kingdom, as a criterion 
of their acid, alkaline, or neutral nature, were 
therefore accommodated rather to the popular 
notion, than ſtrict philoſophical truth. But 
as all other experiments that can be made 
of the ſame nature, give their atteſtation, we 

may ſafely enough acquieſce in them: and of 


this particular notice was all along taken in the 
obſeryations ſubjoined to each proceſs, 

j M. Geoffrey has ſome curious experiments, 
and a new ſyſtem, relating to this ſubje&, in- 
the Memoirs of the Royal Academy of Sciences, 
for the year 1700. And Mr. Boyle furniſhes. 
us with numerous fundamental obſervations 


and experiments relating thereto. 


may 
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| may be a little weakened with water, and mixed with any of the other 
eleven oils mentioned, as fit for the purpoſe, in the philoſophical tranſ- 
actions of London. And this grand efferveſcence ſhews a very deſtruc- 
tive method of producing fire for the ſervice of war. If a proper urn, 
charged with theſe two liquors, were to be thrown into a ſhip, or other 
, retreat of the enemy, it might prove much more fatal than bombs and 
cannons. And a like efferveſcence might alſo be made with oil of vi- 
triol and oil of turpentine ; which ſhews us that the moſt violent fire, 
as well as efferveſcence, is producible by the joint action of oil and 
acid. And hence ſulphur has its great inflammability ; as conſiſting of 
an acid united to an oil. This alſo may ſerve to ſhew the reaſon of 
that ſtrange efferveſcence obſeryable upon mixing and grinding together 
the filings of iron and powdered ſulphur, and afterwards redugjng them 
to a paſte with water; for if this paſte be put into a cloſe veſſel, there 
will, in a ſhort time, ariſe ſuch a violent efferveſcence, as to burſt the 
veſſel with an incredible force, and black, ſuffocating fumes. And if 
| a large quantity of ſuch a maſs of paſte were to be buried deep un- 
9 der ground, it would ſoon cauſe a violent earth-quake, and burſt out 
; with a very great flame and ſtench, Which may ſerve, in ſome mea- 
| | ſure, to account for vulcano's, or the fiery eruptions of particular parts 
of the earth ; tho it hitherto remains unexplained how ſuch mate- 
rials ſhould thus ſpontaneoully take fire. _ „5 


© | | | | 5 3 „„ e 8 
CHEMICAL HisToORY of ODOURS, _ 

. "TEGETABLES we have found are reſolvable into water; 
tables. V oil, ſalt, earth, and a preſiding ſpirit reſiding in their oil: but 


neither water, ſalt, nor earth, when rendered pure, have any ſcent at 

all; tho they all become odorous if they contain any portion of oil, 

or the preſiding or ſpecific ſpirit. Thus the diſtilled waters of vege- 

tables ſmell ſtrong in proportion to the oil or ſpirit wherewith they 

are impregnated. The oil of vegetables therefore may, in the grols, 

be eſteemed the chemical cauſe of their odour ; or, to ſpeak more ac - 

curately, the ſpecific ſpirit reſiding in that oil; which may perhaps be 

a part of the oil it ſelf, ſo ſubtilized and attenuated as to become miſ- 

cible with water. Oil, therefore, in ſtrictneſs, is not the cauſe of the 

odour of vegetables, any farther than that by being of an inviſcating 

and tenacious nature, it ſerves to lodge and detain that ſubtile and 
impalpable ſubſtance, properly called ſpirit, which gives them their ſpe- 

How deſtroyed. cific and diſtinguiſhing .ſcent and virtues. For any, the moſt odorife- 
rous oil, as that of cinnamon, if expoſed to a gentle heat, preſently 
loſes its ſcent, without ſuffering any remarkable diminution of its 
weight. Hence it appears, that whatever cauſe can extricate the oil, 
or this ſubtile ſpirit, from vegetable bodies, will of conſequence ren- 
der them ſcentleſs. | PEE, 6 | 5 
= Cs 2. Animal 
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2. Animals alſo we have ſeen, are reſolvable by chemiſtry into water, ere Ir Fs 4 
ſpirit, oil, ſalt, and earth; yet none of theſe, when pure, are poſſeſs d of | 
any odour, except the oil, or rather the ſabtile and inviſible ſpirit lodg'd 
therein; which alſo may readily be ſet” free by heat; upon which the 
oil loſes both its ſpecific ſcent and virtue. And therefore any cauſe able 
to extricate this ſubtile ſpirit from its priſon, the viſcid oil, will take a- 
way all the odour of animal ſubſtances. I | 
3. Our preceding proceſſes have likewiſe ſhewn us that foſſil bodies are ** fits. 
* _ reducible into water, ſpirit, ſalt,” ſulphur, metal and earth; all which, ſo - 
; long as they remain at reſt, even ſulphur it ſelf, yields no manner of ſmell 3 
but when it comes to be burnt, whereby its parts are put into motion, it 
then proves ſtrongly odorous. And thus even the metalline part of mi- 
nerals aſſumes an odorous nature; as we have ſeen. in the butter of anti- 
mony, which is a mere melted metal. In like manner ſea-ſalt, which of 
it ſelf has no ſcent at all, ſmells ſufficiently ſtrong when converted into 
ſpirir. Mercury alſo is perfectly inodorous, yet yields a ſtrong ſcent when 
it comes to be diſſolved in Aqua fortis. Hence it appears that all thoſe 
cauſes which can bring minerals into action, or give motion to their parts, 1 
are capable of making them odorous; tho of themſelves they are perfectly 
ſcentleſs. And according to their nature or ſpecific characters, together 
vith the nature of the operation they undergo, the ſcents they afford are 
varied. Weobſery'd a ſtrong odour to be inſtantly produced from ſcentleſs 
bodies, when ſal-ammoniac was mix'd with quick-lime. In the prepa- 
ration of the golden ſulphur of antimony, the ſcent of human dung was 
momentaneouſly produced from bodies that before were partly inodorous, 
and partly of a grateful acid odour. A ſtrong aromatic ſcent we alſo ob- 
ſerv'd was cauſed by the mixture of pure alcohol, and ſpirit of nitre. And 
laſtly, a violent odour we have found may be inſtantaneouſly deſtroy d, 
by pouring ſpirit of nitre to any ſtrong alkaline ur inous ſpirit. | 


CnRMICATL HIS TORT of TASTES. 


1. H E prefealy pure water, oil, ſalt and earth, both of vegetables ** 

and animals, have no particular taſte, any more than odour, ſuffi- 2 ink 
cient to ITE 4/08 the principles of one ſubject from thoſe of another. ſ«bſt«aces. 

Salts and oils have the greateſt pretence to it; yet the pure and perfect 

ſalt of liqueriſe cannot be known from the ſalt of wormwood : and if the 

operation be duly perform'd the caſe is univerſal. In like manner the ſtrong» 

eſt and moſt ſapid vegetable or animal oil, by being expos'd to the free air, 

utterly loſes all its taſte as well as ſmell ; and what remains thereof is not 
: Le diſtinguiſh d from oil of olives, oil of almonds, or any other pure 

dad perfect oil. Whence we muſt conclude, that as oil alone conveys _ 

the ſpecific taſte of vegetable and animal ſubſtance, there muſt be ſome . 

fine, ſharp, ſubtile thing, or ſpirit 3 therein, which when the 
e 1 „ t oil 
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| dil is once depriv'd of, the bodies loſe their taſte: and therefore whatever 


has the power thus to draw away this ſpirit from the oil, has the pow. 

er of rendring bodies perfectly inſipid. 5 c 8 | 
Whence 3» fo/- 2. As to minerals, all of them are deſtitute of taſte, ſo long as they _ 
fits, remain entire, and undiſſolved; but when once ſet afloat, they become 

vehemently ſapid and pungent: whence it is eafy to conclude, that taſte- 

leſs bodies may, according to the nature of the ſolvent, .acquire ſtrong 

determinate and abominable taſtes. Thus fixd ſalts, diſtill'd from infipid 

ſand, become violently acid ſpirits; as ſpirit of nitre, oil of vitriol, &c. 

Taſteleſs ſulphur, by e oil, becomes exceedingly nauſeous upon the 

palate. The inſipid body of ſilver, diſſolved in ſpirit of nitre, proves moſt 

intolerably bitter upon the tongue; yet becomes inſipid again when reduced 

from its vitriolic ſtate to luna cornea. And by the like treatment the body 

of * is = ade Ne ſweet, as in the 1 Saturni. Whence 50 

may ſee what numberleſs ways there are of diverſifying, changing, and 
Ae the eee BENS... e vans . 85 5 
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. * Cnzmcar HGETORT of COLOURS, axbibite 
ing, in a ſeriesof Problems, the production, deftruttion, 


Variety” of c- E tearn'd from our proceſſes upon antimony, that almoſt all kinds of 
* ff bon VV colours are producible in that black lad body. Diſſolved in Agua 
.. * regia, it affords a yellowiſh fulphur, and a white or greyiſh calx; Which 
being ſublimed with an equal quantity of fal-ammoniac, gives a very 
great variety of different hues; as we obfery'd in obtaining the flowers. 
thereof. And that in like manner colours may alſo be wonderfully pro- 
duced and deſtroy d in fluids, we ſhall ſue w in the following problems, wi 
which we will cloſe the whole. „ ot . 


* — 


n 


u Mr. Boyle hath admirably treated theſe ſe- J dies are mechanically producible ;- that is, by a 
veral ſubjects, in the chemical way, with a view | bare alteratioa-in-the or figure of their 
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1. To turn 4 pellucid liquor inſtantly black, by barely pouring 
it into a Clean glaſt; or by the addition of a white, red, or a 
gold. colour d fubflance. | ©) © 1 


. . 9 f : : 
2. Waſh a glaſs in the clear folution of the yitrigl of iron, made. in fir 
water; and pour into it a ſlight and pellucid infuſion of Aſiatic galls, made 
alſo with water; and the liquor will immediately become black. 


3. In the ſame manner, the tranſparent liquor or infuffon of galls Nay 


q 


be changed. to a black, by throwing the ſmalleſt bit of a white or a rec 
body into the glaſs ;' viz. a very little of the vitriol of iron, calcined to 
either a white or red. ; N Ec CET. 
* 4 To turn the tranſparent liquor black by a gold-colour'd ſubſtance, 
let fall a ſingle drop of Bafl Valentine q golgen or 8 of iron therein, 
and this will effect the change, tho ſcarce one thouſandth part thereof be - 
iron; which. nevertheleſs is the whole thing that produces the change. | - Mi 
5- Theſe experiments are order'd to be made with the artificial vitriol ._ | 1 
of iron; but the native may ſerve the turn: ſo likewiſe might the Ens veue- 
ris, which is prepar d from native vitriol, reduced to colcothar, and ſub- 
limed with ſal-ammoniac. For the effect would be nearly the ſame, except 
that the blackneſs preguc'd. would not be (hype men the Ent veneris Was 
employ' d; becauſe the ſal- ammoniac acting here as. an alkali would ſome- 8 4 
what hinder the ſtriking of the colour. 5 14 
6. Nor need the experiment be confin'd to the infuſion of galls alone ; | ws | 
ſage, oak-leaves, pomegranate bark, or flowers, good green tea, red | 1 
roſe-leaves, c. may be uſed inſtead thereof: a clear tincture or infuſion 
of any of theſe turuing black with a ſolution. of vitrigl, or other cha- 
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1. To make a black liquor pellucid by barely pouring it into 


2. Pour the black liquor already made, into a clear glaſs, waſh'd with 
oil of vitriol ; and it will preſently become as clear and colourleſs as 
water. 1 ; | | 
3. The black liquor made from a ſolution of the vitriol of iron, will by 
this means become perfectly pellucid ; but that prepar'd from colcothar, or 
vitriol calcined to redneſs, will only be brought to a yellowiſh colour, like | 
#5 * 5 | Tt 1 canary, 4 1 


PY *. . 3 4 4 1 


5 . on acrount of the predominant colour of che lüpbur of Pal ritriol 15 
ſo high calcined. That made with Valentines golden tincture of iron, wil! 
alſo remain _ to yellow; and that . the Ens voor will — 1 


ter ward we pay 
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75 To turn e foregoing franſparent liquor black « aguin.. 


lng milky. 8 
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7 Pour into it I; Title oil of tartar. mins: er ee [which will T4 
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WT) the acid that before took away the blackneſs, as to make it pre- 


ſently return again. But if the liquor ſhould: be made wan ow ed it 5 
will Tapper . of a 1 898 Ca eee Leet y beth). 
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1. To be. a 1 liguor yellow, JP. mills, . gene it in. 
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4 the one whereof has been rinſed with oil of tartar per deliguium, 
and the other with ſpirit of ſal-ammoniac ; and in the former the iquor 
will turn yellow, and the other milky. 


Fo. This om us a ee inſtance of 2 difference between a fix d 
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1 To iz fre the yellow. and milky colours prodiced 275 the gre. | 
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yy lr 4 i wltion of quick- ler in Aqua 3 dh two 3 : 
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. I. To 0 "are 4 rranſerent red liquor. milky, * e pouring 1 
8 oo: into 4 clean glaſs. WK; 


2 : 


CO Prone: the tincture of ſulphur, pre ar'd with ard alba end acobol,- 
into a clean glaſs waſh'd in ſome acid ſpirit, and it wor e turn 
wines 5 as in the PRIOR 18 Lac 8 | 
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1. T 0 + che the * white Hiquor of the Preceding problem green. 


2. e into in a Ane ol of tartar, well diluted with water. Eo _—_—_— | 
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1 me 2 70 ellucid liquor of a beautiful visier blur. apo: 1 
- | Pouring i it into a clan glaſs. | ZE 


2. Pour: a ha ſolulan of copper 3 in ſpirit of vinegar, and well di- 
25 with Ws into a a glaſs waſt'd with kin of ſal-ammoniac, or ſpirit 
of urine. | 
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1. . To ae 1 violet. colour produced in the preceding liquor, | - * 1 
barely pouring it into a clean glaſs. 1. | 7 


2. on the Liquor jnto a 8 waſh'd with oil of virriol.. 


0 PROBLEM XI. 
*. 2. change the 1225 7 the laſt proven,” 4% 4 de or be. 
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- Ts | Drop into it a little oil of tartar per aui . 
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grees of colours, into a fine blue, or violet. 

. Make a ſolution of copper with diſtill'd vinegar, Which win be of 
a lovely green; and pour to it by degrees the ſpirit of ſal-ammoniac, and 
it will paſs thro various ſhades to a fine sky - blue, or viole. 
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Again. 


all the ſhades, till at length it ends in 2 green; from whence it may again 
be brought to a blue by the affuſion of oil of tartar per deliquium *, - 
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l * they produce in the blur Hrip of violets. * 


2. Thoſe liquors which being poured to ſyrup of violets, change it of 

a fine red, or carmine, colour, axe accounted 757 and thoſe alkaline 

| which turn it of a kindly. green · Thus oil of vitriol, or any the lighteſt 

* aeid, will inſtantly change the blue of that ſyrup to a red; as oil of tar- 
tar, or anythe lighter: alkali, turns it green. And this is accounted a 

ſure criterion of acid and alkali-: And if to this ſyrup, made red by the 


ner, if to a quantity of the ſyrup made green by oil of tartar, a ſufficient 
or predominant proportion of oil of vitriol be added, it turns that 
part red which it touches, and leaves all the other part green. And fo 
when larger quantities of acid and alkaline liquors are alternately mix'd 
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ö "= This kind of problems might be varied. appear to eſtabliſh, may 
| | | ad infinitum. Whoever deſires to ſee more ex - on Colours, 
5 periments of this kind, and the doctrine they i 
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and Sir 1faac Newton's Optics. 


addition of oil of vitriol, oil of tartar be poured, it turns that part where- 
with it comes in contact green; but leaves all the other red. In like man- 


83 
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2, Pour any ſtrong acid, as oil of vitriol thereto, and it will paſs thro? 


1. To- diflingaiſh acids from 'alkalies, by the change ' of colour, 


. 


e particular Qualities. _ 

with the blue ſyrup of violets, they ſuddenly change it from red to green, 
and from green to red. And all this being conſider d, together with what 
we formerly obſerv'd as to the mixture of oils and water, which makes a 
white, and other particulars of the like nature, will lead us into a know- 
ledge of the inſtantaneous production, change and deſtruction of Colours. 
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